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| REGULATION OF ACCUMULATORS. 


| WHEN asked what method of “automatic regulation ” 
+ he considered the most reliable, Mr. Edison replied, 
| “A live negro in charge of the regulating switch.” 


| The word “live” was doubtless introduced as a saving 


- clause against the possible association of an automaton 
+ nigger with the idea of an electric circuit. Mr. Edison 


bas been credited with many pithy sayings ; he never 


_ contradicts them, and since we have the quotation from 
| sgentleman who has recently arrived from the States 
vs have ventured to reproduce it in connection with 
this important subject. Many methods of automatic 
regulation and distribution have been devised from 
| time to time, and some have been put into practice. 


The most noteworthy of these is probably that of Mr. 


T. King, which was tried in its crude form at Col- 
| . Chester in the year 1884, and recently in its more 
_ elaborated character at Chelsea. Complex as this 


apparatus may appear from the description given by 


: Major-General Webber at the last meeting of the British 


| «Association, we learn that up to the present it has been 


working most satisfactorily. Mr. Henry Edmunds's 
system we had an opportunity of seeing at the time 
when his paper was read before the then Society of 
Telegraph Engineers and Electricians, but we have no 


- recent information as to its continued working. Sir 


David Salomons again has been elaborating a method 


of automatic regulation with his well-known accumu- | 


lstor plant at Tunbridge Wells, which is ingenious, 
but complicated. Mr. R. E. Crompton’s scheme of 


distribution and regulation, although not quite auto- 


matic, is nearly so, and gives excellent results at the 


Kensington and Knightsbridge central station; it has 


‘the merit of extreme simplicity, but requires some 
und- regulation. Which of the above systems will bear 


away the palm for perfection, safety, reasonable cost, 
and efficiency, time alone can tell ; meanwhile we have 
the satisfaction of knowing that substantial progress is 


| being made in this branch of the electrical industry, 
and we hail with pleasure the substance of an interest- 


Electrical Engineers. Mr. Prescott advances little that 
may be called new, but he develops the subject of 
accumulator regulation in a manner which merits the 
attention of every student as well as the interest of 
experts, and we have thought it of sufficient value to 


_ reprint the entire paper, a portion of which appears in 


this week's issue. We agree with the author when he 
says: “ Every carefal observer will acknowledge that, 


even as it exists to-day, the accumulator is a factor in 


electrical industry too important to be ignored by those 
who take a broad view of the situation,” and we have 
often pointed out that the success or failure of storage 
batteries is in a large measure due to the methods of 
treatment; therefore, if an absolutely perfect: auto- 
matic regulation can be devised and adapted to the 
nature of the cells, there will be no more trouble 
beyond the inherent defects due to the more or less 
healthy constitution of different types of plates. The 
greatest virtue which can be and is advanced in favour 


of accamulator distribution lies in the fact that the 


power plant can be used all day at its full capacity. 
Mr. Prescott cites an example, and notes that “ if the 
dynamo is started at 8 a.m., and operated until 6 p.m., 
while maintaining the required number of lamps dur- 
ing that period it will still have a surplus current for 
charging the battery to 890 ampére-hours, an available 
capacity vastly in excees of requirements.” But he can 
only charge the cells of his example at the rate of 30 
ampéres, consequently he only utilises about one quar- 
ter of the available energy. If he wishes to charge at 
the rate which the dynamo can give in excess of the 
lamps requirements, he would want a battery of four 
times the size suggested, because the life of his cells 
depends upon the current rate. This would mean four 
times the cost in accumulators ; he cannot afford so 
much extra expense, and prefers to lose the chance of 
storing up the available balance of 650 ampére-hours, 
equal to one-half of the entire output of his plant. This 
points to a weakness. It shows that the cells should 
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be made not to have a greater capacity, but to receive 
and give current at a more rapid rate. In all 
storage batteries the normal discharge rate is pro- 
portional to the surfaces of the plates, and with 
the pasted types of plates a certain thickness has been 
found to give the best results both as regards capacity 
and durability, and certain defined limits have been 
reached. To go beyond these limits, even to a slight 
extent, means buckling, paste dropping, or generally 
shortening the life of the plates. Experience teaches, 
and the price lists of the best makers show, that a fally 
charged cell should not be discharged in less than 10 
hours, or at a maximum working rate equal to one- 
tenth the capacity in ampére-hours. Practice demands 
a maximum current for two, or at most three, hours per 
day ; therefore, an ideal accumulator would be one 
which should, if required, discharge in about four 


hours without detriment to its durability, and without 
material changes in its electromotive force. We believe 
that such a battery will be forthcoming at an early date, 


as we hear of successful experimental results having 
been obtained from plates which have no oxide paste, 
but the surfaces of which are oxidised in a few hours 


. by an entirely new process. Such an accumulator 
will have the effect of simplifying regulating devices, 


and of materially cheapening the cost and maintenance 
of central Ana : stations. | 


ENGLISH versus AMERICAN PRACTICE. 


THE remarks made by Mr. Addenbrooke at the Ameri- 


can Institute of Electrical Engineers, and which we 
publish elsewhere in our pages, are in many respects 

deserving of notice, as they are the remarks of a man 
who has had practical experience in matters which are 
seldom spoken about. The major portion of what was 
said referred to the construction of overhead lines, 


details being given of all points relating to the same. 


One fact seems to stand out prominently and that is, 
that in America the work is done far more cheaply 
than is the case in this country ; we do not mean cheap 
in the sense of cheap and nasty,“ but it would appear 
that work which from its unsightliness would not be 
tolerated here, is apparently looked upon over the 


water with indifference. Not but that there is plenty 


of room for improvement in this country from the 
point of view of sightly lines, but at least some attempt 
is made to keep things shapely and trim, though this 
involves cost. It would have been interesting if Mr. 
Addenbrooke had mentioned how matters are managed 
as regards indoor fittings. Much of the success of the 
covered wire systems in this country is, no doubt, due 


to the very large experience which has been had in in- 


sulated wire in the shape of submarine cables; the 
immeasurable importance of what almost amounts to 


total absence of defects in the case of submarine cable 


cores, has rendered skilful manufacture and sound 
quality a rale-of-thumb business, and has also reduced 


what may appear to be somewhat complicated tests, to 
an integral part of the daily work of a cable factory. The 


oonsequenoe of this is that all classes of work are 


thoroughly overhauled before the finished material 
chasers and users. 

Speaking of electrical tramways, Mr. Addenbrooke 
has, we think, most decidedly overdrawn the bow in 
endeavouring to make out that we in this country are 
not after all so far in arrears in this branch of elec- 
trical engineering. To compare the few miles of 


insignificant lines, which can be counted on the : 


fingers of one hand, with the mileage in actual opera- 
tion in America is, we think, quite absurd. No doubt, 
one great reason why we are so behindhand here, is 
the fact that the use of overhead wires for tramway 
purposes in city streets would not be entertained for a 
moment by the municipal authorities, and it is this 


system which appears to be almost universally used in 


the States. 


Mr. Addenbrooke's reference to alternating currents 


were of value, but his opinion that there is nothing to 
prove that an insulated wire will break down sooner 
by an alternating current than by a continuous one is 
startling, seeing that the use of alternations to break 
down minute faults in insulated wires is of constant 
occurrence in cable factories. We are somewhat sur- 
prised at the remarks of the chairman which called forth 


the reference, viz., that It is absolutely impossible by 
any known means of insulation to insulate an alter- 


nating current of 1,000 volts.” Everything depends 


upon the good manufacture of the cables and the 


careful handling of the same. Given good workmen 
and skilled foremen to look after them, sound under- . 


ground cable work which will stand such high poten- 


tial alternating currents should present no difficulties 
in carrying out. 


In referring to the Grosvenor Gallery installation, 
the speaker stated that a good deal of the proper regu- 


lation of the lights was due to the arrangement of the 


circuits, so that the extinction of a large number of 
lamps on one particular circuit never took place; a 
judicious grouping of the lamps on various circuits is, 
we think, a point of vast importance, and is of more 
value than all the automatic appliances that have been 
or are be 
venting fluctuations. 


ALL things come to him who waits is a very old 


proverb, but there is also another which is equally trae 
and that is, he who waits longest gets nothing. Both 
these are true in regard to Industries motor com- 
petition. A few weeks ago our office boy, who seems 
to possess a wonderful” prophetic vision, 

that the award would be made known this year. 


The announcement to this effect was made by 


Industries in its last issue, and our office boy, whom 
we are now promoting to a higher duty, makes another 


prophecy, namely, that Industries will never again open 


similar competitions, notwithstanding the announce 
ment made in that journal over three years ago to the 
effect that such competitions would be held occasionally. 


WHEN are the necessary steps to be taken in order to 
put a stop to electric quackery as now carried on in 
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different quarters? We have frequently drawn atten- 
tion to the imposition which is being practised by 
certain individuals and we have once more to protest 
against the use of the word electricity where it does not 
apply. The present case is to be found in the advertise- 
ment pages of Commercial Ireland, where a Belfast indi- 
vidual advertises his “ world renowned electric reme- 
dies.” Two of these are “electric ointment and won- 
derful electric powder.” Strange to say in the same 
issue of that journal is a well written description of the 


electric tramcar trials at Birmingham, and yet an 


advertisement of the kind in question is allowed to 


appear, notwithstanding that under its old and also 


under its present title our contemporary laid some claim 


to technical knowledge. ‘We should advise the Belfast 


advertiser to get some real electric ointment 7 taking 
hold of a fairly “ live” electric wire. 


BUT brazen effrontery must pay. The purveyors of 
electropathic belts not only gull the people by their 
displayed advertisements, but they seem to have 


imbued a portion, of the weekly press with a belief in 


the efficacy of their wares. As an instance, a weekly 
paper, having an immense circulation among private 
households, advises a correspondent to try one of the 
belts, and adds, “do not think that such belts are 


purveyed by mere quacks, for they are singularly 


usefal.” This, as a means of filling the pockets of 
their manufacturers ought to have been appended, but 
was not. It would be interesting if one of the dupes 
were to bring an action against the vendor for selling 
goods under false pretences. 


of words now waging 


between Mr. S. A. Varley and others, we have gathered 


together a few items of information which may, 
perhaps, modify the opinions of that gentleman. At 
the Central Institution the four professors, Messrs. 


Ayrton, Unwin, Armstrong and Henrici, receive 


salaries of a stated sum per annum (they derive 
nothing additional from fees), and they are under 
engagement not to undertake professional practice 
outside. At Finsbury there are also four professors 
(the principal, Dr. Silvanus Thompson, and Professors 
Perry, Meldola and Brophy [Art Department]). With 
the exception of the principal these are not restricted, 
otherwise than by the time utilised in their duties, 
from taking up professional work outside. Naturally 
in cases where a professor is retained previous to 
entering upon new engagements, he is allowed to see 
such matters through. 


A MAN in New York who was knocked senseless a 
few weeks back by an electric wire, and who has since 
become a confirmed paralytic, has instituted a suit 
against the United States Illuminating Company to 
recover $50,000 damages. Should the action be success- 


fal, and the company be mulcted in heavy damages, 


more will have been done to secure the public safety 
2 all the efforts of the authorities have achieved in 
the past, or seem likely to achieve for years to come. 


THE injunctions obtained a short time back by the 


United States and Brush Illuminating Companies to 
Prevent the City authorities from summarily tearing 
their wires, has been continued by the Supreme 


Court, which has decided that the electrie light companies 
have the right to maintain their wires overhead until the 
subways are completed, and fixed the responsibility for 
the failure to complete the subways on the Sabway 
Company, but the duty of keeping the wires properly 
insulated devolves on the plaintiffs, and that permission 
to repair old wires and replace them with new and safe 
wires should be obtained from the Board of Electrical 


Control, by mandamus if necessary. The Board of 


Electrical Control has the right to require the com- 
panies to discontinue the use of dangerous wires, but 
has not the power to compel the removal of same ; this 
the Commissioners of Public Works can do after notice 
to the companies and giving a reasonable interval to 
enable the companies to put their. lines into working 


order. This decision is viewed in different lights by 


the opposite parties. Expert Wheeler thinks that the 
companies will still have trouble to run their circuits, 
as he knows already of some 5,000 defects in them, and 
that the lighting operations will be very limited for 
some time to come. On the other hand, the Brush 
Company is elated that it can continue its overhead 
service, and explains the situation, as to putting 


its wires underground, by relating the story of Pat 
and his Irish bees: 


In recounting the wonders of 
Ireland, he declared that the honeybees were as big as 
sheep.” A little later on, someone asked him casually 
how big the hives were in Ireland, and he admitted 


they were of the usual size. “Then how could the bees 


get in?” Pats's reply was, “Sure, that’s their own 
look out.” The Brush Company would see to that when 
the hives were ready. 


LAST week we called attention to the meeting of the 
National Electric Light Association’s Executive Com- 
mittee, and the resolutions adopted with regard to 
high tension currents. Without doubt the opinion 
that they are, in the States, essential for the successful 
and economical distribution of electricity, is perfectly 
correct, for a variety of reasons which need not be 
stated here, Mr. Edison to the contrary notwithstand- 
ing. But are the currents which the “ Wizard’ of 
Menlo Park” characterises as unnecessary as they are 
dangerous, equally valuable in England ? 
make no use, even if we had the opportunities, of water 
power, on anything like a practical scale for economy 
in long distance transmission ; fuel and gas are cheap ; 
we have no new towns springing up with mushroom- 
like growth, and all parts of our little island are more 
or less in touch. With conditions, then, so essentially 
different to American requirements, it is a question 


. whether the employment of high tension alternating 
currents is generally desirable, and the Institution of 


Electrical Engineers might do worse than to promote 
a lively discussion on this point. Some member should 
be prevailed upon to send in a paper dealing with the 
subject from American and English standpoints, and 


we feel sure that the result of the arguments pro and 


con would lead to definite views being formed. 


WE are glad to publish the letter from Mr. Von 
Buch. Mr. Bebro made a statement in Court without 
any corroborative evidence whatever, and this Mr. Von 
Buch. was unable to deny, not being put into the 
witness box. His explanation of the circumstances 
which led to his name being dragged into a very dis- 
creditable case will doubtless be deemed eminently 
satisfactory, and we are pleased to be the means of 
bringing to light the true facts of the case. 


Here we 
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COMMUNICATIONS FROM AUSTRIA- 
HUNGARY. 


[FROM A CORRESPONDENT. | 


You have mentioned an interesting installation which 
is to be erected near Wiener-Neustadt with alter- 
nating current transformers for the simultaneous pro- 
duction of power and light. I can now inform you 
that this installation, which was projected by the 
Wiener-Neustadt Brewery in order to utilise its super- 
fluous water-power, is already completed, and that it 
was a few days ago set in successful action. | 
The generator is a Zipernowsky alternating current 
machine of the type A,, which at 500 rotations per minute 
ue a primary current of 25 ampères and 2,000 volts. 
f this energy about 12,000 watts are converted by trans- 
formers into a current of 100 volte tension, and used 
for feeding glow lamps, whilst the remaining ehergy is 
used for the production of motive power—amongst other 
things, for in motion various machines used 
in the brewery. To this end, three alternating current 
motors have been set up, two of which, with a speed of 
830 rotations per | 
whilst the third revolves 1,250 times per minute and 
gives off 5 horse-power. The distance between the 
generator and the furthest motor is about 3,000 metres. 
The impuise to the construction of this installation 
was given by an eminent technical electrician, Herr 
Max von Berndt, who is both a shareholder in the 
Wiener-Neustadt Brewery and owner of the manu- 


factory of glow lamps at Wiener-Neustadt, and who 


taken an active part in carrying out the requisite 
works, as he conducted the fitting up the lamps 
and set them in action. The installation here de- 
scribed is the first in which alternating current motors 
are at work. Herr Max von Berndt may therefore 
claim the honour of having inaugurated the practical 
application of alternating current motors. 

e London Brush Company has felt itself 


induced by the continually increasing demand for the 


electric light at Temesvar to extend the installation of 
transformers which it put up last year for supplying 
the electric light to private consumers. For this pur- 
pose it has ordered at Buda-Pest a third alternating 
current machine of the type, W., for 80,000 watts. 
The Berlin “ General Electrical Company ” purposes, 
in conjunction with the Aluminium Industries Com- 
y, to erect in Austria a large establishment for pro- 
ucing aluminium and its alloys, and it has secured for 
this purpose, at Lenal (Salzburg), a water power of 
several thousand H.P. 

Herr Zipernowsky delivered to-day (November 9th), 
at Buda-Pest, a lecture on his newly invented tramline 
with a vertical track, which was very numerously 
attended, especially by the members of the Hungarian 
Association of Engineers and Architects, and by many 
representatives of science and industry. Herr Ziper- 
nowsky displayed for the first time this system to the 


public, having, for this purpose, put up a model line at 


the works of Ganz & Co., with two points and a small 
car, upon which was placed a minature electromotor, 
and caused it to work during the lecture. The mina- 
ture tramcar, driven by the electric current, worked 
very well, and the automatic points acted with astonish- 
ing precision. The audience had the opportanity of 
becoming convinced that this interesting system actually 
those advantages which were expected. 

Herr Wangemann, who, during his stay in Vienna, 
had the honour of exhibiting Edison’s phonograph to 
the Emperor Francis Joseph, is about to make a two 
days’ stay in Buda-Pest, where he has been invited by 
the Board of the Buda-Pest Telephone Company, in 
order to give their subscribers a pleasant surprise. 
Everyone received a free ticket to the demonstra- 
tion of the 3 Herr Wangemann—as he had 
done in Vienna —will give in Buda-Pest public demon- 
strations, but he has not yet fixed on the exact time. 


— — ———Uñä4ͤ 2 


minute, furnish each 10 horse-power, 
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A NEW SIMPLE AND ECONOMIC GALVANO. 
CAUTERY.* | 
| By Dn. ARMAGNAC. 
In a former sitting, after a communication from one of 


our colleagnes, the question of the employment of the 


galvano-cautery in surgery for the operation of trache- 
otomy arose incidentally, and reference was made to 
the numerous inconveniences of the various models in 
use at present ; the more or less considerable bulk of 
the batteries, the irregularity cf their working, the 
more or less complicated management of them, their 
high price, the size of the handles and conducting 
wires, their inconvenient furm, &c. I then promised 
to bring before you a model which seems to me exempt 
from all these inconveniences, and which is shown in 
the accompanying figure. I have used it for ocular 


1 


cases for several years, and I can assure you that its 


working is as simple as convenient. Its construction is 


80 little complicated that each of you might manufac- 


ture one for yourself, as I myself manufactured the one 


I am now presenting to you. It only cost me 12 francs— 
a consideration of some im ce. 

As you see, I had no need to go to much expense in 
constructing the battery. I simply took an ordinary 
Grenet battery (bottle ) of two litres, with two 
zincs, and I connected, by a cross-piece of copper 
furnished with a ring, the rods supporting the two zincs, 
so as to be able to plunge them simultaneously into the 
solution of bichromate of soda or potash contained in 
the bottle. This arrangement enables us to obtain the 
whole effect of the battery from the minimum to the 
maximum of power, by simply lowering the zincs more 
or less. If we wish to heat to red heat u very fine strip 


of platinum, we have merely to plunge the zines into | 


the exciting liquid to the depth of one or two centi- 
metres; by completely submerging them we may easily 
heat to red heat over one centimetre of its extent a 
wire two-thirds of a millimetre in diameter. 

So much for the . We will now examine the 
handle that holds the cauteries. You know that in the 
various models of galvano-cauteries of commerce, 
knife, or slip of platinum, is mounted upon a support 
which itself fixes upon the handle. Thus as many of 
these accessories are required as there are cauteries 
and however varied these may be the surgeon may, un- 
expectedly, require a special arrangement adapted to & 
particular case ; he is then at the mercy of the manu- 
facturer, who is not always within reach or at his dis- 


— 


to the Society of Medicine and Surgery s 


Communicated 
Bordeaux, at the sitting of May 3rd, 1889. 
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With the holder that I have the honour to submit to 
, there is no need of manufacturers of canteries. 
ith platinum wire of different thicknesses, a pair of 
ncers and a hammer, the surgeon can in a few seconds 
que cauteries of infinite forms, fixing firmly 
and conveniently on the same handle. ‘He thus gains 
not only in economy, each cautery costing merely 
a few centimes or a few sous, but he is also ren- 
dered independent of the manufacturer, since he can 
— his cauteries at will according to his require- 
ments. 


The holder that I have manufactured myself, for my 


_ own use, has one little inconvenience, it has no inter- 


rapter of the current, so that it does not enable one to 
heat the slip of platinum or the knife at the exact 
moment required. This is sometimes of grave import- 


ance. With children, for instance, the red-hot platinum 


is a source of terror, and not without cause, if the 
cautery is to be applied to the eye. Moreover, with a 
holder that works constantly with a closed current, the 
surgeon is not able to moderate or intensify the incandes- 
cence of the cautery, and we all know, that according to 
the circumstances of the case, we prefer sometimes dull 


red, sometimes glowing red, and sometimes white heat. 


A holder furnished with an interrupter is therefore 
necessary in order to profit by all the advantages that 
my instrament is capable of offering. | 
or several years not wishing to make my galvano 
cautery known until I could also say where it could be 
procured well made, I a — in vain to many con- 
structors without being able to find one that would put 
my idea into a sat industrial form. . At last I 
found at Bordeaux two gentlemen who volunteered to 
supply my wants : M. Mouroux, optician, who under- 
took to furnish me with the bottle hattery, coupling 
the zincs, and M. Gendron, who, under my instructions, 
man a very convenient little holder with an 
interrupter. Either of these makers will, hencefor- 
ward, be able to supply the apparatus complete. The 
holder, A, is very slender and very light ; it is held in 
the hand as y as a knife or pen-holder. It consists 
of two plates of ebony, connected together by ferrules 


or screws, and enclosing two large copper wires, one ok 


which is continuous and the other arranged for inter- 
rapting the current by means of a button, i, placed 
outside. These wires pass through the bottom of the 
handle into conductors terminated by a cylinder. At 
the upper part they are hollowed out on their inner 
surface into a groove, ending at each of the extre- 
mities, and in these are placed the platinum wires, J. 
The latter, whatever may be their thickness, are fixed 
_ easily and firmly into the required position, by means 
a simple sliding ring, e 


The formula of the exciting liquid of the battery is 


as follows: 
Water eee eco cece eee 2,000 grammes. 
Bichromate of potash or soda ... 250 „. . 
Sulphuric acid ... .. 300 „ 
Hydrochloric acid... eee eee 200 ” 


The ordinary Grenet battery of commerce certainly 
leaves much to be desired as regards construction, 
nevertheless it can be utilised as it is. The incan- 


descence of the gg wire does not last long, a few — 


minutes only ; but by raising the zincs from time to 
time we may p 
total duration of which exceeds several hours. 

In submitting my model to you, I do not expect it 
to take the place of the various models in use, some of 
which are excellentand very powerful. I merely wish 
to show the advantage of using a that can be 
obtained anywhere, and which has the additional re- 
commendation of only costing 12 francs. I beg also to 
call special attention to my cautery-holder, which con- 
stitutes the original part of my apparatus, since it 
enables anyone to make for himself his platinum slips 
or knives, and it can be employed with all the batteries 
at nt in use for galvano-cauterising. | 

p to now I have only used my ap for slight 
optical cases ; but its application ht 


produce a series of incandescences, the 


certainly be 


rat extended, for a slip of thick platinum wire 
of a millimetre in diameter is sufficiently resiatant 
to make a deep puncture or an incision, and it could, 
if required, burn through a thin board. 


— 
THE FRENCH TELEPHONES. 


IN the ELECTRICAL REVIEW of November lst we 
blished the text of two decrees which had 4 
n the Journal Officiel as to the new regulations for 


Working the telephones since their acquisition by the 


State. To each of these decrees was appended a 
report, the substance of which we reproduce below. 
The first of them runs as follows :— 

Monsieur le Président,—I have the honour to submit 
to you a form of decree which has for its object the 
fixing the price of telephonic conversations on the 
urban and interurban lines, when they are not subject 
to the subscription régime. A decree of December 31st, 
1884, fixed at 50 c. in Paris, and at 25 c. in all other 


— localities, the amount to be collected on entering a 


public telephonic cabin for 5 minutes’ conversation 


with an urban line. The same decree fixed at 1 f. the 


sum to be collected for five minutes’ conversation from 
town to town for every distance less than 100 kilo- 


metres. This decree was spplied in January, 1885, to 
the line from Rouen to vre, which is less than 


100 kilometres ; but the general prescriptions which it 
enacted have been lost sight of since then : for special 
decrees fixed at 1 f. the sum on communications | 
between Paris and Reims, Paris and Havre, Paris and 
Rouen, and Paris and Lille, which are all more than 
100 kilometres. In addition, by a decree dated 
December 28th, 1886, in connection with an interna- 
tional convention, the amount À — on communica- — 
tions exchanged by the Paris- Brussels Jine (340 kilo- 
metres), was fixed at 3 f., and a decree dated July 28th, 
1888, fixed at 2 f. the amount payable on communica- 
tions between Paris and Lyons (531 kilometres), and at 
3 f. for those between Paris and Marseilles kilo- 
metres). It is certain that there is no sort of correla- 
tion between these various amounts, and that they 


repose on. no rational basis. Experience has demon- 


strated that the construction of an interurban telephone 
line requires the employment of a wire, the diameter 


of which must increase at the same time as its length. 


No scientific law yet permits -of establishing in a 
rigorous manner the coefficient of this increase, but it 
produces, from a financial point of view, consequences 
of which an example will show theimportance. Thus, 
granting the price of a one line of 100 kilometres 
double wire is 35,000 f., a line of 800 kilometres, for 
example, constructed under conditions-appropriate to 
its length, will cost, not eight times more, but at least 
20 times more ; that is to say, at least 700,000 f. The 
excessive expense entailed by the establishment of a 
long-distance telephone line must necessarily have an 
effect on the fixing of prices. Consequently a 
special Commission was charged to seek which was 
the method of fixing the prices best adapted to the 
interurban lines. Three systems were examined in 
succession :—1. A uniform tariff, whatever the expense 
and whatever the distance. 2. A tariff proportional to 
the expense. 3. A tariff proportional to the distance. 
A uniform payment is only admissible if it is not out 
of proportion with the smallest services which it is 
destined to remunerate, without, however, imposing on 
the State charges which might appear excessive. Now, 
in face of the considerable divergence which exists 
between the net price of long and short distance lines, 
it is impossible to find a telephonic price uniting all 
these conditions. In a word, if it is high enough to 
be remunerative, it will tax beyond all proportion short- 
distance communications ; if it be low enough to faci- 
litate those communications, besides entailing upon the 
Treasury a considerable loss, it will have for its effect 
the provoking of a number of demands for communi- 
cations on the long-distance lines, which it will only be 
able to meet by constructing new lines, that is to say, 
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to increase the deficit by new expenses which would 
be costly and unproductive. The tariff proportional to 
the expense presents results diametrically opposed. 
This would have for its consequence the raising of 
prices on the long-distance lines to the height of givi 
them a prohibitive character. The tariff proportio 
to the distance, which forms a sort of transaction 
between the two preceding systems, avoids their in- 
conveniences, and, looked at as regards expense, it con- 
stitutes a tariff on a descending basis. I propose to you 
to adopt the principle. The system once admitted, 
there remains to be determined the elementary price 
which must serve as its basis. From some very com- 
lete comparative and statistical studies which have 
— made on the subject, it appears that a tariff of 
50 c. per 100 kilometres or fraction of 100 kilometres 
is very moderate. As a co uence of its application, 
the price of conversations be in on some 
lines and decreased on others. In any case, if the 
length of our lines be taken into account, it will be very 
notably inferior to that which is collected on foreign 
interurban lines. It appears the more necessary not to 
- adjourn the proposed reform as, the Administration of 
Posts and Telegraphs being at this moment engaged in 
studying the creation of new lines, and in view of their 
being put into working, it would be interesting to pre- 
pee from now a system of methodical charges. I am 
favour of maintaining, in a general manner, the 
normal duration of the conversation, which is now five 
minutes, in addition, be it understood, to the time neces- 
sary for putting the correspondents into communica- 
tion; but we must anticipate the time when the 
number of demands for communication will be such, 
at certain hours of the day, and on certain lines, that, 
in order to diminish the waiting of.the public, 
it will become necessary to restrict to three 


minutes the duration of the conversation. That is why | 


I propose to you to leave to the Minister the care of 
appreciating the circumstances under which this reduc- 
tion must be prescribed. Article 1 of the form of 
decree fixes, besides, the amount to be collected on 
entering a E telephone cabin and the placing in 
communication with an urban line. This article is 
only a reproduction of a similar disposition inserted in 
the decree of December 31st, 1884, and which I have 
mentioned above ; but, with an idea of simplification, 
I have thought it useful tv introduce it in the form of 
decree, with a view of uniting in the same regulation 
all the dispositions concerning telephonic conversations 
which do not come under the subscription régime. If 


you wish, then, M. le Président, to approve these pro- 


posters I beg you to sign the following form of 
ecree. (This decree appeared, as above stated, on 
November Ist.) 


The second re which is signed by M. Tirard, 
President of the Council and Minister of Commerce, 
Industry, and the Colonies, is as follows :— 


Monsieur le Président—One of the most useful appli- 


cations of the telephone consists in telephonic transmis- 
sion to atelegraph office of the text of a telegram intended 
to be sent by that office. Hitherto, that transmission 
has been effected gratuitously by the State lines; but 
the General Telephone Company had only authorised 
it on its lines on the payment of x bonus on the sub- 
scription of 50 f. Now that the State works directly 
all the urban lines it is not possible to allow this 
duality of system to continue, and it seems there is no 
other alternative than to make a free gift to the 
company’s old subscribers, or else to subject all the 
State’s subscribers to a bonus on the subscription. I 
pose to you to adopt in principle the first resolution, 

ut yet tempering it by an exception. It relates to 

towns which have a subterranean line. Its object is 
to prevent crowding in places where the space 
-reserved for the wires is limited by canalisation of 
which they must follow the route. Thanks to this 
precaution, I estimate that it is possible to extend 
gratuitous transmission of telegrams by the telephone. 
But if this means may render useful services in centres 
which possess a telegraph office, they become of capital 
importance for communes which are deprived of them. 


— — À 


The form of decree which I have the honour to submit 


to you has precisely for its principal object the p 

at their disposal this new process of communication by 
giving to the principles of legislation in force a new 
application. 
tion rightly occupied in placing the telegraph lines 
within the reach of rural populations, while re- 
stricting as much as 
management, has a special category of 
telegraph offices under the names of “municipal 
offices.” ‘I'he line which unites the commune to the 
general line was to be established at the common ex- 
pense of the State and the municipality, the office 
installed in premises belonging to the commune, or 
rented by it and managed by a person chosen by it. 
This system, which was the object of special regulation, 
was favourably received and definitively fixed by a decree 
dated February 11th, 1882, which settled the contri- 
butory part of the communes in the establishment at 
100 f. per kilometre of new line constructed, and at 
50 f. per kilometre of wire to be established on supports 
already | in existence. Since that time, the number of 
municipal offices has increased without cessation. There 
were, in 1883, 3,608 ; to-day there are 4,971. Ont of 
2,871 principal towns, 2,842 possess a telegraph office, 
while there are only 29 without them. I propose to 
you the creation of municipal telephone lines, and to 
extend to them the dispositions of the aforesaid decree. 
This innovation will permit of municipalities making 
a saving on the expenses of installation of the office, 
because the net price of the telephone office is less than 
that of the telegraph office. Again, instead of 


in order to manage the office, a special agent under- 


standing the manipulation of the telegraphic apparatus, 
it will be sufficient to charge with the transmission of 
telegrams, in the absence of a postal receiver, either the 


office-keeper or the secretary of the mairie, or any | 


other person presenting suitable guarantees. When 
several municipal telephone lines shall be joined to the 
same telegraphic office, that office will become, by force 
of circumstances, a centre by which communication can 
be made with different localities hitherto deprived of 
means of rapid communication, and in each commune 
the telephone itself will become a point of attach- 
ment for telephone lines of private interest 

around it. It is therefore permissible to foresee the 
time when every person away from a rural place will 
be able to possess at little expense, in his own house, 
an apparatus which will connect him on to the 


local telephone line, and, by means of that line, 


with the general telegraph line. Without doubt, these 
different applications of telephony may not be immediate, 
but they appear to me to be, in the immediate 
future, the necessary consequence of the measure 
which I have the honour to submit for your approba- 


tion. But in order that these results may be more 


easily uced, it is n that the cantonal tele- 
phone line should be completely finished. That is why I 
propose to you not to grant the benefit of the new dis- 
itions to the 29 chief places of cantons which, 
Richerto, have not made use of the facilities which were 
offered them, in order td assure themselves the 


sion of atelegraph office. It is necessary that telegrams 


telephoned by a line dependent on an urban line or by 
a municipal line should not be of an excessive length, 
for the telegraph or telephone agent has to answer 
numerous and repeated calls, and good working of the 
service requires that his time should not be absorbed 
by the transcription of despatches containing a much 


higher number of words than the average of telegraphic _ 


correspondence. It is for this pu that the form of 
decree limits to 50 words the text of the telephoned 
telegram. If you wish to approve of these different 
dispositions, I shall be obliged to you for investing 
with your high sanction the form of decree herewith. 


Electric Lighting at Hove.—The Hove Commis- 


_ sioners have given notice of an application for a pro- 


visional order for the supply of electricity within the 
district. 


ince 1864 the Telegraph Administra. 


ble the expenses of 


— 


| 
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SLEOTRICITY IN SOUTH YORKSHIRE. 


THE of electricity increases, and the demand 
for the electric light grows — in unexpected and 
unlooked-for directions. In p here one would 
naturally expect gas and the products of coal to be more 
ular than anywhere else, the demand for the electric 

fig t is increasing rapidly, and it is being brought into 
use at a great rate, enquiry it having been 
ckened of late in a marked manner. Halifax, Dews- 

, Bradford, Leeds, are, and have been, enquiring 

into and using the electric light, and now, at Barnsley, 
the very centre and heart of the South Yorkshire coal- 


field, enquiry is going on. The Corporation have given 


notice of their intention to apply for _— to supply 
electricity, and the National Electric Supply Company, 
amongst whose principal shareholders are several 
wealthy local gentlemen, is also about to apply for 
wer to supply light and power within the borough. 

y several effective installations are working in 

the town and neighbourhood, and others are continually 
being introduced. Wentworth Castle, Stainbro’, there- 
sidence of Mr. T. F. C. V. Wentworth, one of the 
wealthiest commoners of England, is brilliantly illumi- 
nated, some 500 incandescent lamps being used to light 
up the house. The Co-operative Society’s huge flour 
mills, warehouses, bakeries, shambles, are all lit by elec- 
tricity, at a saving of about 60 per cent. as compared 
with gas. Within the past fortnight a large foundry, 
and last week the principal boiler works of the town, 
have successfully ado the same means of lighting, 
and other firms are considering the question, several 
being spoken of as likely to adopt itin the early future. 
The cause of the present ferment on the subject is not 
farto seek. The directors of the local gas company have 
raised the price of gas 4d. a thousand feet, from 3s. to 
38. 4d. per 1,000 feet. The shareholders, timid at first, 
have been emboldened by the assurances of their chair- 
man, who defies electricity to compete with gas, says it 
is a failure as a commercial speculation, and that it 


only succeeds in America because gas is from 6s. to 103. 


per 1,000 feet, and have approved the advance. They 
will fight the electric light, they say, and beat it on its 
own ground. It is very probable that their challenge 
will be taken. The proposals of the Corporation are 
looked on with favour; so, too, are those of the 
National Electric Supply Company, and the latter, 
perhaps, gives the clearest idea of the reality of the 
g of the district in the matter, for chief amongst 

its subscribers are Mr. T. F. C. V. Wentworth, of Went- 
worth Castle; his son, Mr. Bruce O. V. Wentworth, 
Conservative candidate for the Barnsley Division ; Mr. 
Dan Rylands, a successful and wealthy manufacturer, of 
the district; and Mr. C. H. Cobbold, well known as 
holding a large stake in several successful local com- 
panies. The gas company try to create a prejudice 
against the electric light by pointing to losses made in 
Leeds, Bradford, and elsewhere, and by fearsome 
1233 of men slowly roasting on the light wires they 
ve been sent to repair, but their efforts do not carry 


much weight, and it is very a that Barnsley, — 


with gas coal collieries surroun it on every hand, 
will be one of the earliest Yorkshire towns to effec- 
tively introduce the electric light. 


ELECTRICAL CAPSTANS.* 


_ By MAX DE NANSOUTY. 


THE necessity of accomplishing quickly, and without 


undue expenditure of power, the loading and unloading 
merchandise in ports, warehouses and large railway 
stations, * make — im- 
provemen e mechanical means of transporting 
energy to a distance. ee 


* La Nature. 


gas, cables, com 


adapted the application of hy 


in-chief to the 


As a general rule, force or energy is transmitted by 
or rarefied air, 
steam, hydraulic pressure or electricity. Each of these 
agents is suited by its nature to certain special cases 
into which we cannot enter now. As regards harbours, 
warehouses and railway stations, two of these agencies 
are specially adapted to this purpose, and their suita- 
bility has been established by very interesting 
tical experiments—these are hydraulics and electricity. 
In 1880, the Northern Railway Company, at Paris, in 
their important goods stations st La pelle, showed 
the advantages that could be derived from hydraulic - 
for working capstans and taking the place of 
orses for the traction of waggons and for their rota- 
tion with locomotives upon turn-tables. Since that 
time we have had occasion to describe in La Nature 


the very interesting hydraulic installation made by the 


Western Company at the station of St. Lazare, in 

upon the plan adopted in the greater number of our 
large sea ports. We must remember that to Armstrong 
belongs the credit of having established: the first 
hydraulic lifts as used at the nt day, and of having 
ulic pressure to the dis- 
tribution of motive power for domestic usà : in 1853 
he worked printing motors at Newcastle by employing 
the water of the town. Similar installations were made 
subsequently P and in London; capstans, cranes 


and win each case serving as the mechanical 

agents. 
Hydraulic is an excellent agent, but it has 

certain draw which engineers are continually | 


endeavouring to remedy; deposits in the pipes, 
losses of charge and escapes, the high pressure to be 
cc to the liquid, difficulties and expenses of instal- 
on at the central works where the force is produced, 
and lastly, the necessity of having boilers and motors 
always at work to effect operations of short duration. 
Thus-it was natural that engineers should turn their 
attention to the new agent for the production and the 
transport of energy, viz., electricity. This is what has 
just been done ty . A. Sartiaux, the eminent | 
orthern with the assistance 
of M. Eug. Sartiaux, the head of the telegraphic de- 
— the same pe ve à The Society for the 
ion of Force by 
volunteered to attempt, with the help of the staff of 
the engineers of the Northern Company, the practical 
realisation of this new and delicate problem. Gore 
The principal advantages of electricity for the trans- 
mission of energy are well known, the most important 


being the dispensing with the use of conduits, with the 


return or escape by leakages of the fluids used, accord- 
ing to whether these fluids are rarified or compresséd 
in these conduits. We also know that, having at our 
the principle of reversibility of electrical 
machines, it is possible to impart a rotatory movement 
to an electrical machine at a great distance by sendi: 
into it, by an electric conductor, the current produ 
by a similar electrical machine in a central station for 
the production of energy. Thus, if we connect the 
capstan of a railway station with an electrical machine 
either by gearing, or by mounting it directly upon the 
driving shaft, and through this machine an elec- 
tric current, we shall produce rotation. Two turns of 
the rope round the capstan will be sufficient to draw the 


waggon or to make it revolve upon a turntable in order 


to join such and such a train at a goods station. But 
when we come to a cal application, the problem 
is not so easily solved. Experience has shown that the 
mean duration of the rotatory movements performed 
by these ca is, as a rule, very short. As, more- 
over, the work is intermittent and * seldom 
work * the energy req oould not be 
supplied economically by machines working continu- 
ously. During a period of 11 hours, the capstan 
often used at the principal station of La Chapelle, not- 
withstanding all that is going on round about it, 
seldom works more than from 1 hour 40 minutes to 
2 hours at the most, thus the utilisation of the energy 
supplied only amounts to 16 per cent. The engineers 
of the Northern Company therefore resolved to employ 


lectricity at the same time 


most 
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for electricity, as for hydraulic pressure, reservoirs of 
force acting only when required, i.e., electric accumu- 
lators. 


We will now givea brief description of the arrange- 
ment adopted, an interesting specimen of which is to 
be found in the Palais des Machines at the Exhibition 
of 1889, on the first floor of the exhibition of the 
machines and instruments used by the Northern Com- 


Uechanism.—Several systems have been tried. In 


all cases the capstan is worked by a little dynamo- 
electric receiver, but the transmission of the electric 
machine at the axle of the capstan may be effected 
either by friction-clatches or gearings in the case of an 
electric machine with an horizontal axle, or by direct 
action in the case of an electrical machine with a verti- 


cal axle coinciding with that of the head of the - 


We will bere describe the second system, with gear- 
ings, which differs little from the two others and is 
almost identical with them as regards the result ob- 
tained. Bat, in our opinion, it is the last method, in 
the form of a multipolar dynamo, that will ultimately 
prevail, and which, moreover, is actually adopted in 

ciple. The programme arranged and carried out 
the capstan shown in the accompanying figures is as 


400 to kil 


ogrammes with a linear of 6 of a 

metre per second at the periphery of the head or 
x ge À the ca ; the diameter of this head being 
‘4 of a metre, this linear speed corresponds to 70 revo- 
lutions per minute. The speed of the head of a cap- 
stan should be capable of being reduced, in case of 
need, to 12 revolutions per minute to turn locomotives 
upon the turn-table ; this reduction of speed is effected 
by a simple modification in the couplings of the elec- 
trical parts, and by a lowering of the voltage from 
200 to 100 volts. Finally the motive power of the 


machine, which must bear at least 25 ampéres with - 


out deterioration, is supplied by lead accumulators of 
25 kilogrammes. 


by acids. 


chest iron, covered with a plate of 


iron. 
The whole, frame and motive parte, swings round two 
pivots, G, in order to facilitate its being examined and 
attended to; chains attached to ial hooks prevent 
its being completely reversed. The starting of the 
motive machine is effected by means of a pedal acting 
by means of a vertical rod upon a special commutator 
grouped into a triple combination which gradaally 
brings in series or in parallel the different parts of 
the electrical machine and regulates the progressive 
arrival of the current. 
Accumulators:—The loss for the line of electric con- 
ductors being estimated at one-tenth, the voltage at 
starting is 210 volts given by about 105 accumulators. 
Each element of the accumulators is formed of seven 
plates, four positive and three negative, weighing alto- 
gether about 25 kilogrammes; the total capacity of each 
accumulator is, on an average, about 250 ampére hours, 
or 7 ampere hours per kilogramme of element, in- 
clading the plate, vessel, liquid and accessories. The 
vessel containing the elements consisted of two polished 
glasses and three unpolished glasses fastened by special 
cement into an angular iron case, the angles of which 
are connected by joints of cast iron, the whole being 
coated with indestractible varnish. The plates are 


mounted u four glass racks supported by two 
frames of an insulating not destructible — 


Results Obiained.—The experiment with the elec- 
trical LE was made successfully more than a year 
ago at Chapelle for turning the luggage vans, and 


at Paris for turning the tramway trains. The ope- eee 


ration is very quickly effected, and for a capstan 
making about 60 rotations a day, each operation lasting 
about 30 seconds, it is sufficient to charge the 
of accumulators once every two days. This is evi- 
dently an application worthy of our attention and a 
step in advance of the hydraulic system, which itself . 
has been brought to great perfection. re 

Electric Windlass.—We will conclude with a few | 
brief remarks concerning the electric windlass, also ex- 
hibited by the Northern Company, and shown in fig: 2. 


Fra. 1. 


The apparatus exhibited in the Palais des Machines 
was constructed witbfgreat skill by a well-known elec- 


trical instrument maker, M. Hillairet, who has success- 


fully carried out the programme laid down. This 
apparatus consists of a cast iron frame mounted on the 
vertical axle of a large toothed wheel, R, in which the 
pinions gear; on the axles of these pinions which turn 


in opposite directions are mounted the two armatures ‘ 


of the dynamo-electric receiver. All these parts are 
suspended in an air-tight vessel made of riveted 


* This is a new and bold idea for this lar case, and one 


which will certainly be widely imitated, to the great benefit of the 


progress of applications of electricity. 


Fie. 2. 


It is, intended for the loading andjunloading of mer- 
chandise in sacks, such as sugar and’ grain, as a substi- 
tute for human labour, which is long and troublesome. 
It is a track with four wheels, on which are mounted 
two electric machines, one of which moves the track | 
backwards or forwards along the line, and the other 
imparts to the hook of the chain the upward or down- 
ward movement, as required. According to the nature 
of the current sent into the first of these machines, the 
track moves backward or forward ; the transmission of 
the rotation of the axle of the induced part is e 

by means of toothed wheels gearing into one of the 
axles of the track. In the same way, with the 

machine, the rotation of the induced part is communi- 
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‘cated, in one direction or the other, through a toothed 


pinion, by means of a helicoidal screw gearing with a 


wheel round which is passed a chain to which the 
sacks are hung. 


The source of electricity is, any dynamo-electrical 


machine whatever or a battery of accumulators capable 
of an output of 25 ampéres at 100 or 200 volts at the 
terminals of the receivers. | | 
lass, as shown 0 „ by spring contacts rub 
upon the inner edge of the rails. 

With four men, including the stoker and the man 


| who attends to the electrical machines, this apparatus is 
capable o 


in less than 40 minutes a pile of 
100 sacks, or, in 35 seconds, of taking up from a waggon, 
raising, carrying to a distance of 25 metres and deposi- 
ting a burden of 140 kilogrammes, and then returning 


way of loading and unloading by manual 
—ñ—ñmä 


Sm WILLIAM THOMSOWS CHAIN OF 
| BLECTROSTATIO VOLTMETERS.. 


By ANDREW W. MEIKLE, M.A. 
(Continued from page 552.) 
The Vertical Scale Voltmeter. 

THE arrangement of the parts of this instrament will 


be readily understood from an on of the cut 
given in figure 9. The fixed on of the condenser 


As formed bytwo vertical brass plates of the shape shown 


in the illustration. These are supported from: the 
back of the metal case by two vulcanite knobs, and are 
fixed to each other by two cylindrical distance pieces, 
80 as to be accurately el. The plates thus, as will 
be seen, form two quadrant-shaped cells similar to those 
of the multicellular voltmeter, but much 
and having the space between them quite free from 

ction except at the two corners, where they are 


bound together by the distance pieces. The centre of 


the plates has a circular opening through which a brass 
arm with bearing plates and V guides passes from the 


larger in size, 


back of the case. The movable portion is an aluminium 
is kept in position by. the Y's, so that it is to 
in a midway between. and parallel to the 


fixed 
ag to plane the 

adjusted to be in a state of neutral equilibrium 
by two sensibility screws, which turn -one on 2 


er 

the outer half of this pin is through a small hole 

tn the tap of the into ite 

—— When the vane is from 
bearings, and its * — held in two slots 

cut in the guard rings. In way the instrument is 


ge 
17 
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and the divisions rej t equal differences of 
on being dependent upon 

time. A set of three weights, providing 
grades of measurement, in the proportion of 1 : 2 : 4, 
are supplied with each instrament. The constant is 


50 volts per division with the smallest weight on, 100 


volts per division with the first and second weights on, 
and volts per division with all three weights on. 


Standardising the Vertical Scale Electrostatic 
| | Voltmeters. : 
The vertical scale electrostatic voltmeters are usually 


graduated by direct comparison with standard instru- __ 


ments. In addition to the series of Multicellular 
Voltmeters, three instruments of the vertical type are 
kept for that pur the first of which has an effec- 
tive range from 250 to 3,000 volta; the second from 
400 to 8,000 volts, and the third from 800 to 12,000 
volta. The first of these has a scale graduated from 0 
to 150, and only two weights are used such, that with 
the first alone hung on the constant is 10 volts per 
division, while with both on it is 20 volts per division. 
This instrament is graduated throughout its entire 
scale, and the amount of its weights determined by . 
using a Volta pile and series of Multicellular Volt- 
meters in the manner before described (fig. 6). 

This low range Vertical Scale, A, can then be used to 


readings ery 
50 volts. A graduation of B is thus obtained from 0 to 
60, such that with a certain weight on the constant. is 
50 volts per division ; then using four times this 


weight the constant is 100 volts per division, and by 


using four times the second weight, it is 200 volts per. 
division. The third standard, with range from 800 to 
12,000, is graduated in a similar manner by direct com- 
parison with the two lower ones. | 

| 0. 


| 
pointer which indicates the deflections on the scale 
| of the instrument, while to the lower extrem is 
to the the vane, The the vane 
À has been somewhat changed lately, and as a result the 
scale divisions are much larger than in the earlier 
instruments. 
The following improvements have also to be noted, 
n over 
1 so that the movable plate cannot be ed 60 
| as to make contact with the fixed portions. orderto | 
| | prevent damage to the pointer, the range of motion of 
the vane is limited by two stop pins fixed into the back 
of the case. The left-hand stop is divided'at half its 
| length into two portions, one of which screws into the 
| 
| 
| 
| | 
| F | 
| | 0 6 uation of the next instrument, with | 
f voltmeters are joined in parallel with their terminals 
une | attached to the poles of a large Leyden battery. The 
Fra. 9. first and second weights are hung on A, so that it can 
hung on The Leyden’ bettery ls then changed, | 
ung on B. 0 en en zed, an 


+ 
* 
L 


ELECTRICAL REVIEW. 


The second of the standard vertical scales has now 


been in use for some time, and at the date of its calibra- 
tion the chain of Multicellular Voltmeters was not com- 
plete. It was therefore graduated by another method 
which is still employed as a check on the present 
system. The calibration of its scale was obtained as 
follows :—The instrument was joined in parallel with 
an auxiliary voltmeter, and their terminals attached to 
the two poles of the Leyden battery mentioned above. 
The battery was then charged to such a potential that 
the auxiliary instrument, X, gave a reading at a definite 
mark on the most sensitive part of its scale, and a 
weight of convenient amount was hung on the instru- 
ment being standardised, Y, so that it gave a deflection 
of about half its available range. The potential of the 
Leyden was kept constant by observing the 
indications on X, and the weights on Y were varied so 
as to satisfy the condition, d x /W = K. 

Where dis the point on the scale which it is wished 
to obtain W is the weight hung on the knife edge, and 
8 . 2 ie, i agreed to call th | int 

For example, suppose it were to e poin 
‘where the indicator stood with the first weight hung 
on 30, and the amount of the weight were 400 milli- 
grammes; then the division 60 would be obtained by 
hanging on a weight of 100 milligrammes, while the 
weight to give the point for division 15 would be 1,600, 
and that for division 20 would be 900 milligrammes. 
Thus a scale was obtained graduated from 0 to 60, and, 
as the force of attraction between the movable and 
fixed plates of the instrument varies as the square of 
the difference of potential between them, the divisions 
represent equal differences of potential. : 

In order to find the proper weight to make this scale 
read 100 volts per division, a known difference of poten- 
tial was multiplied by charging a number of condensers 
in series, and the voltmeter was used to measure the 


total voltage between the extreme terminals of the con- 


denser pile. This method of multiplying ntial was 
described: by Sir William Thomson at the Aberdeen 
meeting of the British Association. A diagram. of the 
arrangement is shown in fig..10.. The difference of 
potential between the terminals, T, T’, of the standard 


cA. n., Centi-ampère balance; n, rheostat ; c, commutator; 8R, standard 
resistance ; C’, condensers ; V8.V., vertical scale voltmeter. 


Fie. 10. 


resistance is known, as explained above with reference 


to fig. 4, by the indications of a standard Centi-ampére | 


Balance. The condensers, 16 in number, are joined in 


_ series, and wires brought from their terminals to com- 


mutator bars fitted on to a vulcanite disc; a movable 
arm actuated by a handle, and bearing two brushes, 


can be made to revolve round the circumference of 


the disc, so that the brushes are only in connection 
with two contiguous bars at one time. Wires pass from 
the terminals, T, T’, to two spring contacts in connection 
with the revolving brushes. The movable arm is made 
to revolve very rapidly, and by this means each con- 
deneer is charged in the same direction and to the same 
difference of potential betweeen their terminals. The 
difference of potential between the extreme terminals 

of the series will then be 16 times that between the 
terminals, T, T’, of the standard resistance. The insu- 
lation of the condensers must, of course, be very high 
to obtain good results by this method ; but as an addi- 
tional check, a Multicellular Voltmeter was applied in 
succession to the terminals of each condenser, and the 
sum of the readings on it was taken as the total differ- 
ence of potential between the extreme terminals of the 


fered by about 3 volts on a total of 2,200 from that 


inst., a large 


‘ In preparing the following paper, the limited 


series. It was found that the number D trom tat on 
by simply multiplying the difference of potential be. 
tween the terminals of the standard resistance by the 
number of condensers. The Vertical Scale Voltmeter 
joined to the pile of condensers, as shown in the 
diagram, thus measured a known difference of potential, 
and knowing the amount of an arbitrary weight hung 
on its knife edge the weights were calculated to give 
the desired constants of 50, 100, and 200 volts per 


division of its scale. 


It is satisfactory to find that the instrument 80 
atandarised agrees excellently with the one graduated 


by comparison with a series of multicellulars, a fact 


which shows that observational errors in passing from 
the lower to higher ranges have been avoided. oe 
u be concluded.) 


OBITUARY. 


IT was with deep regret that we saw the announcement 
of the death of Mr. John Kaye Gray at Mentone, on the 
5th instant, at the early age of 33. Although it was 
generally known that his health had, of late, been far 


from satisfactory, the news of his demise came as a 


very unexpected shock. 
Mr. J. K. Gray was educated at University College 


School, completing his studies at Zurich and at Univer- 
sity College. He subsequently joined the Silvertown 


Company’s submarine cable staff, in which service he 


continued for several years, gaining during this period 
that experience and practice in mechanical applications 
which proved so serviceable afterwards. Later, he took 


charge of the India-rubber manufacturing d 


epartment . 
at the Silvertown Company's works in France, a post 


which he filled with marked ability and success. 
Those who were associated with Mr. J. K. Gray in 


his various. labours have to regret the loss of an ener- 


getic and hardworking colleague, and of a companion 
whose high spirits and good nature were proverbial. 

He was baried in Wickham churchys | 
rge gathering of friends and fellow-workers 
testifying by their presence the esteem in which their 
late comrade was held, and a profound sympathy with 
his family, in which we desire to join. 


7 
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SOME METHODS OF REGULATING 


ACCUMULATORS IN ELECTRIC LIGHTING.’ 


By GEORGE B. PRESCOTT, Jun. | 


, scope of which is 
indicated by its title, I have assumed that it is generally con- 
ceded that the modern electric accumulator is an apparatus 
Renting a peculiar, but useful, © 
as now commercially practised, an 

free from inherent defects which would render it ul 
such application. Indeed, I am sure that every careful 
bas noted in the somewhat slow evolution of the accumulator 
structural improvement and adaptation to ical requiremen 
which unquestionably show that it has come to stay; aud 
factor in electri important ignored 
whe à vise of te 

ap accum e pro 
vessels and land vehicles, to car lightin 
where the continuous 


4 


» 


of this paper. | 
proper, deem it incumbent to point out that the electrical accu- 
m „even in its more improved forms, is an . having 
well defined limits of ty, and that these limits cannot be 
habitually exceeded without endangering its effectiveness and im 
pairiog its durability. Generally spea ing the limits referred to. 
which vary with every type and size of cell, 


„Paper read before the American Institute of Electrical Engi; 


neers, New York, October 29th, 1889. ie. 
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of charge and discharge, these — 
44 ter extent | 
— admission, however, it n ac 
| lynamo-electric machines to a -umuls: 
shown to result | 
À — 
ampére-hours, 
type, is propor- | 
of discharge 
stive surface of | 
y a single c | 
large to possess | 
| “4 extent | 
, W. higher 
u will give are | 
in parallel, On | 
| of accumulators 
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| „ the internal 
virtue of the 
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whole their running „ anc DU as 
would be a minimum ; while enly one t * 
) 4 to ere : „ we assume, 
wo he 4 ‘is to With a 
importance, as it is not essential that Pent being calcula that more than 
À In the case ghted simultaneously. We are not 
supply arc lights, the engines could be 8. specially concerned with the power plant, and will simply aasnme 
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; Novm 
capacity, it being 
heated, and, at the same poten On the oth A ee 
can be deduce the former vide between the series, thai 
„ nine o’clock D would shor 
ted number of | the lamp to the internal resist would reqt 
the force of the battery. If the cells in eu 
will grade | 22, are now moved to their lower cont pensate foi 
hour 1 8 will be connected in series with provide for 
tants he | the of the dynamo etill 6s 
ve nr 
that a direc t, the dynamo and the , either ser 
necessitate the ex be connected with. the lamp it, or with each 
in each, and woulk disconnected. i 
condition 
| in what manne Oh If 
order that it may | E 
hile at the same time dis] 
men and reducing the rur N 
shown in a general nC ng | | 
in order to ascertain the u- 
it will be necessary | 
„ somewhat more precise figures. Say that the Jonc 
From 9 p.m. to 9 am., 20 lamps = 120 ampére-hours. FI. 2. | 
p.m. p.m., ps = »” sthod satisfies all but one require 
to9p.m., Olamps= 7% „ s where it is convenient 
the above schedule shows that for 
lamps, or 10 ampères, are used, wh does not, in fact, satisfactorily pe 
ce 25 are dynamo current between the lamps 
dentally referred to. More than 
„ will be amply sufficient to 1 of compensating for that rise an 
or 14 hours out of the 24. If th ba during charge and 
a.m. and operated until 6 p.m., while mai * nn this “is the unsatisfied 
required number of lamps sq Re period it ve. ‘She toncon why the dynamo 
surplus current for charging the battery as follows : 5 flo eurent between the 
From 8 a.m. to 9 a. m., 190 ampéres for 1 he in the manner illustrated in fig. 
„ 9am. to 4 p. m., 100 * » 7 he t. » 
pressure 
Deere to 110 volts in the case her 
requirements. Now, if during the t hours ir pressure would endanger the 
30 ampéres, in that period they will receive a total cl ne battery and at the same time su 
ampére-hours. According to the echedule, the maxi wer voltage lamps without raising 
. be 185 ampére-hot pve normal ? 82822 
£ that the charge received by it is more than ample, e to insert a suitable resistance in the main 
after making the customary allowance of 20 per cent. for loss ad lamp circaits in order to accomplish the desired 
conversion ; and the desired result has been accomplished. | results. Such a resistance, usually called a ‘‘ pressure equaliser,” 
battery wo 
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Ayr and the Electric Light.— | 
on Saturday unanimously resolved to apply to the 
Board of e for a 
the town with electricity. It was calculated that an 
electric installation for Ayr would cost from £18,000 


to £20,000. 


Lighting in Cumberland.—Mesers. R. R. Buck and 


Sons, manufacturers, of this city, have saccessfully 


fitted up their works at Dalston, Cumberland, with the 
electric light, much to the satisfaction of the operatives, 


Electric Lighting at Hastings.—At a special meetin 
of the Town Council last week, Councillor J — 
moved that the Corporation apply for a provisional 


order to enable them to supply electricity, and it was 


ultimately decided to do so. 


Lighting a Mill by Electricity.—The Thorverton 
Roller Mills have recently been fitted up with an in- 
stallation for the supply of the electric light. The 
work is now completed, and the new illuminant gives 
entire satisfaction. The arrangements have been car- 


ried out by Messrs. Christy, Son & Norris, electric — - 
lighting engineers of Chelmsford. 


n which à common resistance, & serves for either magnet. The 

battery current passes from a to B through the overload m 

while the terminals of the overdisc 
terminals. in fig. 6 is illustrated 


stated, in shunt to the 
a practical form of a com overload and ov arge switch. 


Fic. 7. 


With the object of reducing the cost of the regulating appa- 
ratus die both the combined overload and overdischarge 
switch and the current equaliser are to be used with the same 
series of celle, the switch portion of the equaliser may be mounted 
on the resistance frame; and thus a single resistance coil may be 
made to do service for both instruments. This combination, of 
which the connections are shown in fig. 7, while allowing the 
current equaliser switch to control the full range of the resistance, 
at the same time causes the whole coil to be thrown into the 
‘battery circuit upon the operation of either the overload or over- 
switch. This, of course, diminishes the 


brilliancy of 
the lamps, and thus indicates the state of affairs to those inte- 


(To de continued.) 
Electric Lighting at Tiverton.—At a meeting of the 


Tiverton Town Council on Monday, it was resolved to 
apply for a provisional order. 


Electrie Lighting Acta. The Financial News eays : 
—One effect of the Electric Lighting Acts, which, 


perhaps, has not received sufficient attention hitherto, — 
will now come into prominence. Throughout the. 


country—north and south and east and west—electric 
lighting companies have given notices of the intention 
to apply for provisional orders. In some cases they 


have been allowed to proceed without opposition or 


rivalry, but in many others local authorities have 
roused into action, with the result that it is pro ! 
to spend the money of the ratepayers in carrying out 


the programme which was originated by joint-stock 
enterprise. Preference is to be given to a local autho- 


rity if the intention to supply the electric light is 


bond fide ; but it is a considerable hardship that share- 
holders’ money must necessarily be expended in taking 


steps which, owing to the tardy action of a municipal 


body, the Board of Trade must needs nip in the bud. 
If the consent of a local authority to the introduction. 
of electricity within its area is to be indispensable, it 
would be just and reasonable that the company which 


is first in the field should be repaid the outlay which 
stirred the local rulers into activity for the public 


Electric Lighting at Windsor. The Windsor Board. 


of Guardians bas refused an application to the Windsor 


‘and Eton Electric Lighting Company for a provisional — 
order to light the district with electricity. The Windsor 


Town Council has countenanced the application of 
two companies. 


Ayr Town Counell 


provisional order to light 
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current exceeds a maximum value. The apparatus consists OTES. | 
essentially of a pressure magnet connected to the terminals of the N Fe | | | 
the potential of the battery falls below a minimum value, the arma- 
ture of the potential magnet is released and throws an artificial _— 
| 
ty ™ | 9 | 
| 
Fie, 5. 
resistance into the battery circuit, and thus reduces the current ; 
and similarly, when the current exceeds a maximum value, the 
armature of the current magnet is attracted and performs a 
similar function. The connections of this overload and over- | 
discharge switch, c and r, are shown diagrammatically in fig. ö, 
| | 
p. E. (=> 
2 ce | 
| CS, | 
L am | | 
| 
a ¢ ——— — } 
| Fig. G 1 
I 
e > | | 
— me 
| 
| 
| | 
( 
l 
t 
{ 
good. 
— — j 
| | | 
l 
j 
| | 
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uired by the 


|. New Town Local — for lighting ‘Swindon by gas, 


æ other illuminating power, commencing January Ist, 


1890. Further culars can be obtained on applica- 
tion to Mr. H. eir, clerk, New Swindon. — 


contemporary, Industries, has at been awarded to 
a design by Messrs. F. V. Andersen and J. O. Girdle- 
sone. We give below the results of the tests. The 
motor is of the double magnet the armature 


beving Pacinotti projections and drum wound. 
On test the results given were :— 

1181 — 781 
14°85 285 … 10:60 


= of 250 revolutions per minute. According to 


terms of the competition, the weight was not to 
exceed 950 1bs., the speed of the motor spindle was not 
to exceed 250 revolutions per minute, the pressure was 
not to be less than 100 or more than volts, and 
s commercial efficiency of 80 per cent. should be 


simed at. The prize motor, although falling short of 
this standard of perfection, has been considered by the 


Judges to come sufficiently near it to merit the award. 
The judges were M 
Forbes, M. A., F. R. S. E., aud Prof. Grylls Adams, M. A., 


FRS. Mr. F. V. Andersen is an old contributor to 


our and we congratulate him and his colleague 


on their achievement. 3 


wire, however, hit him one on the head, which shocked 


him into insensibility. The police were of no further 


we; the obstruction remained until the skilled lines- 
men came on the spot. It must have been a new 
experience to the gallant t, who will no doubt 


recollect in future that even a (wire) worm will turn. 


_ Fanny Folks at Gravesend.——The question of. 


lighting the borough of Gravesend with electricity, 
and in connection with which it was resolved at a 
previous meeting of the Town Council to give consent 
to all the companies applying for provisional orders, 
has been reopened, it having been ascertained that the 
giving of consent to the whole would deter any of the 
companies from moving under these conditions. The 
consequence has been the moving of resolutions favour- 
ing the municipal company with provisions that they 
commence operations within 12 or 15 months or forfeit 
to the Corporation. These resolutions have been 
opposed by several prominent members, including 
Alderman Edmonds, the Deputy-Mayor, whose par- 
ticular. objection appeared to be that the capital was 
£25,000 in £10 shares and the directors qualification 
being £25, whilst other councillors advocated the 
formation of a local company. Some discussion also 
ensued in committee as to the power of shareholders 
in the gas company taking part in discussions on light- 
ing questions, but this was overruled as not pertinent, 
the question not being one of gas versus electric light. 
After other “edging” discussion had been introduced 
it was resolved. in direct opposition to the previous 
decision of the Town Council, that no consent should 
given to any of the companies, this decision being 
upheld by eight votes to seven. 


Commuieatioù with Chi The 


r. W. H. Preece, F. R. S., Prof. G. 


int McDonald, of that 
poli 


_ electric lights are started up. 


Fears since the compan 


The ‘Otte Gas gine.—The ‘Score of the 1 
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convention between the Great Northern and: the Kast- 


panies 
last for 


not yet been made officially 
terms as published in China, and they have ‘caused 
dissatisfaction 


known, but these are the 


much in the foreign mercantile com- 


Personal.— Mr. J. F. Moulton, Q.C., has been elected 

a Bencher of the Honourable ok. the Middle 

Temple, in succession to the late Judge M'Intyre, O. C. 


and the Mormons—The Western Klec- 
| lighting by electricity: will soon de 
introduced into Salt Lake City. It appears that the 


| remonstrances from the telephone eompany when the 


The National Telephone Company, Limited, — 
The annual supper of the employes of the National 
Telephone Company, Limited, took. place last Friday 
night at Glasgow. The chairman, Mr. D. Sinolair, in 
the course of a short address, mentioned that it was 12 
started in Glasgow in a very 
small way. They now 3,134 aubscribers, and 
during last year alone had put in 548 new wires. In 
pr ge the wires now extended to a total length ‘of 
3, miles, the increase during last year being 
1,000 miles, and the exchanges in the city numbered 
30. The company throughout Great Britain had alto- 
gether 26,632 subscribers, using 32,010 miles of wire, 
and making an average of 230,688 calle per day. 


In Glasgow the average number of calls per day was 


30,341, or 9°86 calls for each subscriber. Several toasts 
followed, and a number of songs were given by. gentle- 


Enterprise.—On Saturday night Mr. W. Corse, Devon- 
rt, lighted up his business premises with electric 
ight, the installation having been completed by him- 


Alleged Theft of Electric Bells at Darlington.— 
The Northern Echo says : George Todd (about 15) was 
remanded on Monday on a charge of stealing electric 
bells from Mr. Cox-Walker, of Darlington, with whom 


ne was apprenticed. It was stated that prisoner had 


been making bells and selling them to people in the 
town, and that when it became known to his employer 
he absconded and paid his passage at Stocktori. on a 
steamer for London. | | 


. 


— ũ œ — — 


from 


„ | medal was awarded by the jarors to Messrs. J. Wright 
and Co, (who exhibited for Messrs. Crossley: Bros:); of 
Birmingham, for Otto gas engines; but by seme over- 
| be ggg sits sight their name was omitted from the list sent to wi 
we believe, to other paper n. 
The Prize Electro-Moter.—The prize offered by our — 
ern Extension Companies, and the Chinese Govern- 
ment, which was negociated two years ago at Chefoo, 
has at last been signed by M. 
| Coumany; the Russian Minister at Pekin, on behalf of 
‘the two 2 Under it the Ohinese telegraph 
| | on 7 ok system will be connected with the ‘Siberian lines at 
| ges Kiachta. In all messages to Europe the Chinese 
The motor is series wound, the resistance of the arma- Administration will be allowed ‘to charge 5 f.a word | 
tare being 0-065, and that of the field 0061 ohms; to Kiachta, the Russian line charging 3} @:for ‘the rest 
| total, 0-126 ohms. The weight of the motor without of the way. It is also reported ‘that the Chinése lines 
k palley is 8 cwts. 3 qrs. 5 lbs. It is designed to work with are to receive a subsidy from ee UE 
scarrent of 150 volts and a of motor of about £30,000 a year. The convention is to 
4 14 years, and its : practical effect is that telegrams EE | 
: China will rémain at $2 a word: The convention has | 
| 
Highs wires are strung on the Sane poles as the 
. | ephone wires, A many instances a few 
Se ers inches of them. Commenting on this fact, a local elec- 
i called to remove an obstruction in the way, Ca | 
by a derelict wire, and after the usual manner of his | 
kind, went for this wire with his drawn club; the He yore | 
men present. 
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The Cable at Sta America.—The shore Chattanooga Accident.—Zlectric Power of 
e. Direct United States sle Hew 


is laid among the stamps, of a submerged 
22 spring the tides had worn and worked all 
the sand and gravel away, leaving the cable bare. 
y cables are buried in trenches three or four feet 


stumpsamo 
ing 8 feet or 10 feet in circumference. They are mostly of 
cedar, and are of a rare quality not known, it is said, 
to exist in forests of the present age. The forest extends 


out a considerable distance. 


The “Ohm” Memorial.—The Committee of the 
“ Ohm Memorial Fund announces that the subscrip- 


tion list is now closed, the amount collected being 


£125. As modest contributors we must, however, dis- 


Manchester.—It would appear that the prevailing 
opinion relative to the electric lighting scheme of the 
Corporation, is that the area chosen is far too small for 
a successfal issue, especially as the area embraced is 
almost entirely an early closing portion of the city, 
and there are probably few places which would 
require the light after 7 p.m. Strangely enough, the 
Town Hall is just without the boundary. The lighting 
is to be carried on under the constant current low-pres- 
sure system, and it is understood that Mr. Shoolbred 
has been consulted un the system to be adopted. — 


An Electric Lighting 

electric lighting which are officially scheduled are car- 
ried out many of the leading towns in England will 
soon enjoy the most recent method of illumination. 


Dundee.—The Town Council will à for a pro 
visional order. { 


Provisional Orders.—The number of applications to 
the Board of Trade has now reached 430, and power 


to apply will remain open until the 30th inst. 


Action Against the Taunton Electric Light Com- 
2 qu action has heen brought by a lady, Miss 
n, against the above company for an alleged 
trespass by the defendants’ wires being attached to the 
. Chimney of her house. After a great deal of evidence 
had been given decision was reserved until next 
months court. 


Messrs. Immisch’s Mining Plant.—A successful ex- 
periment was carried out at Normanton on Wednesday 
of Messrs. Immisch’s pumping and hauling plant. 
— a good many visitors from all parts of the 
country. 


The London Electric Supply Corporation.—When is 
the lighting of London from Deptford to commence ? 
The delay must have the effect of making the share- 
holders anxious, and we notice that the quotations for 
shares of the company are steadily 
being now quoted, 43 to 43. 


which the cable lies are very large, measur- 


Age.—If all the schemes for 


of a steel shield, such as was successfull 


‘brought to the surface b 


The 
York, referring to the recent electric tramcar accident, 
says :—“It cannot be expected that the rapid growth 
of electric railways throughout the country can continue 
without a certain percentage of accidents, possibly in. 
volving the loss of life or limbs. That which occurred 
on September 20th at Chattanooga, however, conveys 3 
warning which it will be well to heed. Ita to 
have been caused by the attempt to drive a heavily. 
laden car up a steep grade, the rails being moist with 
dew. The force of gravity was in excess of the tractiys 
effort, and of course under the circumstances any ordi. 
nary braking system was useless. The conductor was 
placed in the position of deciding at once which of 
two things the ngers should do—stay on the cer 
or jump off. e latter alternative was chosen, and of 


those who followed his advice two were, perhaps, fatally 
Relieved 


injured, and a dozen or more less seriously. 

of — be — car was brought under 
control and stop ; but the newspaper re states 
that the car which followed was rained teen the 
‘motorneer’s’ discovery of the danger of a collision, 


and we may therefore place to the credit of the electric. 


car that it may be instantaneously reversed, thus intro- 


‘ducing an element of safety in street railway practice 
that should at least counterbalance any liability to acci- 
dent. It is well to understand, however, that there is 


a safety limit in the climbing of grades by a self- 
pelled motor, that for the general welfare of the pu 

as well as for business reasons should not be exceeded. 
We must admit that we have feared the possibility of an 
accident of this nature, and it now appeara necessary 
that on roads where heavy grades are to be encountered, 
suitable track brakes should be provided for use in an 
emergency of the character in question. et 


Central London Railway.—At last there 


A Proposed 
seemsa possibility that the congested state of certain most 


important thoroughfares will be relieved. The scheme 


appears to be well backed up by influential City gen- 
tlemen. The preliminary powers have been applied for, 


and shortly we may hear that work has been commenced. . 


The engineers to the undertaking are Messrs. Fowler, 
Baker and Greathead, whose recent operations have 
attracted considerable attention. Briefly, it is proposed 
to construct two iron-lined tunnels, about 11 feet in 
diameter, deep below all sewers and pipes, and well 
below the gravel upon which the houses are built, 20 
that the tunnels being in the solid clay, there will be 
no trouble from water, and no settlements can possibly 
arise, as the tunnels will be driven under the 8 
| y used by Mr. 
Greathead recently in driving the tunnel under the 
Thames, close to, and below the level of the foundations 
of London Bridge. No shafts will be made in the 
streets at any point, but all the clay excavated will be 

) y shafts on the company’s 
private property alone. We should imagine the work 
along Holborn, Newgate Street and Cheapside should 
be comparatively easy, as there still exists all along the 
proposed route the Pneumatic Despatch Company's iron 
tube, which is about 4 feet 6 inches in diameter. | 


A Correction.—Mr. Lewis, the general manager of tho 
Western Counties and South Wales Telephone Com- 


pany, Limited, sends us the following :—‘ In your issue 
of the 15th inst. there is a paragraph under the head of 
‘ Telephonic Communication in the West.’ in which you 


state that this company is rapidly extending its oper- | 


tions, and have reduced their charges by one-third in all 
the towns connected with their trunk lines.’ We have 
in a few solitary cases in South Wales reduced our toll 
charges from 18. and 9d. to an all-round rate of 6d., but 
your paragraph, as it stands, is very misleading. 


: Edinburgh Town Couacil.—The members of this 
_ body appear to be arrivi 
lacking, £5 shares 


at a state which, in rela- 
tion to the electric lighting of the city, may be 
described as foggy. 


| 
12 
jg the 
,  ° deep, but in this case the cable lies fully in view as it me | 
rans up to the cable station. The cable is the ordinary the | 
single conductor shore end. The iron sheathing is de © 
entirely intact, and bears no sign of decay. The cable of the 
goes from Ryo Beach to Halifax, N.B and ia there con- bare ir 
nected to the cable from Halifax to Ballinskelligs Bay, mec 
on the coast of Ireland, a distance of 2,400 miles. The soy 
is enic 
witho 
that ¢ 
| 
3 
. claim the honour of any connection with the Hlectrician 1 
Printing and — scarcely 25 
recognise ourselves as represen y our es- | 
teemed friend Mr. W. H. Snell. 18. 
of th 
Anto 
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fnsulation.—A correspondent writes :— A whole lot 
af gabecribers are very anxious to know how the new 


| pent insulating material used on the machines and 


gains at Deptford stands the 10,000 volts ?” 


| «One of the latest American 
iaventions, and one that has not yet been made public, 
ig the electrical register.” It is intended to be used 
fora variety of purposes. A series of buttons along 
the inside of a horse-car,. within easy reach for 
the conductor, connect with the register at the end 
d the car. By pressing one of these buttons the 
fare is registered, and the announcing bell rings simul- 
taneously. In the system used at present the conductor 
soy the leather strap, which rings the bell, and the 
re is registered by the return action of the belt. It 
# said that in the present method the gong can be rung 
without registering the fare by skilfal manipulation. 


Again, in unloading a ship, switches can beso arranged 


that each parcel of similar size, as in tea cargoes, regis- 
ters as it passes the electrical connection. 13 
me Chelsea Electricity Suppl 


In order to further the ork of 
asecond issue 


, Limited.— 


New York Telephone Subscribers Dissatisfied.—A 
number of telephone subscribers met in the rooms of 
the Board of Trade on the 28th ult. to against 
the rates charged by the Metropolitan Telephone and 
Telegraph Company. It was decided to vote against 
2 

e Bill to uce telephone charges, which was 
introduced last year. 


The Orizinator of the Telephone.—At the funeral of 

Antonio Meucci the Italian Consul made a short address, 
in which, after referring to the friendship between the 
deceased and Garibaldi, he claimed for Meucci the 
honour of being the first originator of the telephone. 


K he authorities will ly for a | 
elghley. will pro- 


The phs in Iadia.—All the telegraph lines in 
India, no of Lahore, have been placed under the 
direction of the Royal Engineers. They are worked 
by the men and their officers, under th 


superintendent of telegraphs for that division. 


Au Electric Company for Ballymena.— Prominent 


townsmen are endeavouring to form a company for the 
mpply of electricity. A scheme has been formulated 


shall soon hear that some genuine work. has been 
accom plished. 


Newcastle and the Law.— The legal point which has 
arisen in the lighting of Newcastle has been submitted to 
the legal advisers of the Crown, from whom an answer 
is expected at an early date. | 


Electric Illnmiaation at Versailles. —The authorities 
have received several propositions for the establishment 
of public and private electric stations. 5 


The Institution of Electrical Engineers. — Thurs- 
day, 27th November, 1889, at the ordinary general 
meeting, Mr. G. L. Addenbrooke, Associate, will read a 
paper on Electrical Engineering in America.” | 


Electric Light Convention.—The American National 
Electric Light Association will hold its next conven- 
tion in Kansas City in February, 1890. 


Electrical Machinery for the Celestials.. — The 
American Westinghouse Electric Light Compauy has 
‘ecured a contract to erect a central station for a 
large electric light plant in Pekin, China. The town 
is to be lighted throughout with incandescent lamps. 


company . 
ordinary shares is announced. a 


e Legislature who caused the defeat 


© assistant 


which meets with general approval, and doubtless we | 
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Progress of Electric Traction in the Staten -F. J. 
Sprague Com „ ‘was revently in 
Chattanooga, : 


pice 


pparatus for the development of power ever 
le of more continuous arduous duty. 
ashville a few days ago, and they intend to put 


and cap 


wel Lighted by | 
claims the honour of the first large railway to 
be lighted by electricity, this is the Stampede Pass 
tunnel on the Northern Pacific Railroad, which is 
9,540 feet long, and is fitted up with a 600-light Edison 


municipal plant, using water-power, fed from melting 
antain peak, for “the 


snows from the mo driving the 
The Use of Gas.—There is a Thomson-Houston ex- 


ws well the saving 


16-C.P. 


for the first outlay of an electric plan 
sumer would have the benefit of s brighter and more 


attractive light.—Pacific Lumberman. 
OFFICIAL RETURNS OF ELECTRICAL 

Montevideo T Company, Limited. — The 
annual return of qu made up to the 3lst 
ult., was filed on the th inst. The nominal capital is 
£220,000, divided into 29,000 preference and 15,000 
ordinary shares of £5 each. The shares taken up are 
27,000 preference and the whole of the ordinary, and the 
fall amount has been called 15 both classes of shares. 


The calls paid amount to £210,000. Registered office, 
25, Abchurch Lane. | 


Devon and Cornwall Electricity Supply Company, 
Limited,—The statutory return of this company, made 
up to the 8th inst., was filed on the following day. The 
nominal capital is £100,000 in £5 shares. Only nine 
shares ure at present taken up, and upon these.no call 
has been made. The office of the company has not yet 
been registered, as required under the Companies Acts. 


Scottish Automatic Supply Company, Limited (auto- 


matic, mechanical, and electric machines). The statu- 


tory return of this company is made up to the Ist Jaly. 
The nominal capital is £12,500 in £1 shares. 8 
shares are taken up, and ot these 8,500 are considered as 
fally paid. Upon the remaining seven shares no call 
has been made. Registered office, 17, Devonshire 
Chambers, Bishopsgate. 

Municipal Electric Light and Power Company, 
Limited.—The statutory return of this company, À 
up to the 2nd inst., was filed on the 9ch inst. The 


nominal capital is £25,000, divided into 2,490 ordinary 


shares of EIO each, and 100 founders’ shares of £1 
each. The shares taken up are 37 ordinary and 30 
founders’ shares. Upon 30 ordinary and 30 founders’ 
shares the full amount has been called, and. apon 7 


| than a year. Electricity, as applied ta street railways; 
rapid es than any electric enter- 
out very ra . © very near 
ature Shes c motor will be the e piece 
0 
up two lines. as Nasa vi 
and Edgefield. They start with twenty cars, and are 
going to put in a station capacity for sixty, which show: 
eighty roads country, good prospects for an 
increase. Several roads have already increased double.” 
| — Western Electrician. 
hibit at the Mechanics’ Fair that 9 | 
when gas is used as a fuel: instead of an illuminant. | 
An Otto silent gas engine is used. During the evening's | 
| ran at the fair, the gas engine working. the Thomson- | 
Houston electric consumes 300 cubic feet of gas. | 
and furnishes 58 16-C.P. incandescent lights, while 53 
i gas lights, with 5-foot ‘burners, would require 
618 feet for the same length of time. This is a saving 
of over 50 cent., and would, in a short time, pay 


7 
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Copper , —ͤ— I then told 
return certain arrangements 
filed render necessary an 


and I the shareholders for the bility 2 
ded calling mecting te — te tho 

ments so entered into. I may mention also that at that meus 

the Brush Company were in a condition of transition, act 

only powers to inorease their capital, and to extend 

paid. The calle paid amount to £88,282, and unpaidto vs were advised by our solicitor, Mr. Ince, for. that 0 

£1,718. ed office, 20, Bucklersbury. ques for no other, it would be advisable to make a changes! 

An agreement of 21st August (filed on the 5th inst. to (es Jon bave been 

‘between Woodhouse and Rawson, Company therwhele of 
and the com and indeed base 

-vendor of 6, and goodwill of 

obligation imposed and ad 

of 4th Jane, under which the com pened la de 

rights, &c., for £110,000, bok 


1,250 shares are taken up and are fully paid. Regis- 
tered office, 82 18, Booth Street, Mosley 


— — 
0 


Electrical Perification Association, Limited. The 


annual return of this company, made up to the IIth tain that 
inst., was filed on the 14th inst. The nominal capital yon will have a proper value, realisable at any moment, and, 
is £15,000, in £1 shares ; 14,105 shares have been taken therefore, having 14 the 
up, 5,000 being considered paid up. Upon 5,505shares Tits have not been saleable for home time, except af à large 


to £6,005, and unpaid to £220. . Registered office, 8, few months liquidate this company. We have made an 
St. Martin's Place, Charing Cross. ment with our purchasers that themselves will 


| of 
Westminster Electric Supply Corporation, Limited.  transfers, &c., s0 that there will be no vedustion on 


—At an extraordinary general meeting of this company from the £30,000 in shares which you are to have. In addition to 
held at 2, Victoria Mansions, on the 11th ult., it was we ve Se go Sate 
resolved that the capital be increased to £300,000. The ciders pro rata — Weir holdings, teat 
resolution was confirmed on the 30th ult., and was addition to the shares which we shall — Hr 
duly filed on the 14th inst. | vou à aah. ane or à 
| over the assets which we do not to thee 
dum of £16,000. If they do not exercise that option, we are # 
e 8 to realise these, and in that case we shall do best we 
LEGAL. can. t, we shall offer y 
February n same price as we should be willing to accept 

for the same from another 


_The ueen v. Redman.—This was appeal from 


4 


ent, to the munici 
ded over 45,000 3 


I 
5 
133 
8 
E 


CITY NOTES, REPORTS, MEETINGS, &. TAAFFIO RROBIPTS. 


Company, Limited. | November th, — the | 
= have becn furnished with the following report of proceedin 2 | 

at an extraordinary general meeting, held at the offices of the West India 88 v, Limited. The estimated trate ef 
company, 29, Coleman Street, E.C., on Tuesday, 12th November, for the halt’ mouth she November, are as 
1880. Mr. B. H, Ven Tromp in the chair. = 


as fo 


4 


— — | — — 4 
shares no call-has been made ; the calls paid amount to The Secretary having read the notice con the meeti: 
2120; and unpaid to £60. Registered office, 33, Old — — you ite 
Broad Street. : 12 0 5 | > had then entered into witl 
_Elmore's Foreign and Colonial Patent | 
. shares. | à * payment. Under this arrangement, therefore, the Brush Company, 
| . | under the name of the Brush Electrical | 
Fireless Motor Syndicate, Limited (mechanical snd give us for the patent rights and the aay, 
electrical engineers).—The atatutory return of this  tioned 230,000 in their shares. ‘These shares will be divided por 
| — 
30th ult. The nominal capital is £25,000 in £10 shares. Ga. to. 108 per — 2 you wil . ; be ) 1 
im ast eta w can mmediately 
realised and „ if you desire to sell. It is evidence of 
the approval of the general body of shareholders in the Brush 
| Company of the proposed amalgamation, and the general prospects, 
48. per share has been called. The calls paid amount _ assets. It is a condition of the agreement that we ah —— 
| ~ 
A resolution confirming the agreement between the compan⁰ | 
Huddleston and Mr. Justice Mathew. The don Electric 1. thanks to the chairman terminated th e 
r. . Jnaon vo 12 
Supply Company had erected at Deptford very large buildings, inte 
the eastern wall of which adjoined the of the General — — — — | 
Steam Navigation Company. The bailliage weve completed in boxe 
March, 1888, and in November, 1888, the General Steam Naviga- Berlin Electrical Works. | 9 
a tion Company discovered by digging that the wall had not 
footing as required by section 12 of the Metropolitan Year July 1st, 1888, to June 30th, 1889. a 
| Tun annual general meeting of this company was held on October 
to compel the London Electric Sa Company 26th last. It appeared that a nett profit of 388,609 marks hed. 
th it, the General Steam Nevigetos Company deen realised. After paying over 6 per cont, of this vam, IAE 
us to Mr. Redman to com sien te ating marks to the reserve as the German law demands a dividend 
this Mr. Redman appealed. Tne Master of the of 8 per cent. qn the three million marks share capital ww 
240,000 marks. A further sum of 15,000 marks 
— À 
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Physical Society, November 15th, 1889. 
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| the armatures was determined by one of Harding’s armatures. The resistance of the volt 
cases a full minute being taken. ee eee ving a 
mperatu: dynamo room—27° centigrade. num peed . 
coxrection for the dynamometer pulley was not tapes ty and p 
dings.were to brow 
Xu by e induction through the armatures 
ero of ne ing force, x, of the current in the field e 
2 alterat In machines tested the number | 
machines, taken with the same | 
curves may be taken either as saturation 
= total magnetic circuit, or as curves of total inductic | 
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*See Phil. Mag., May, 1886, p. 378; 5 


p. 495. 
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“in 


‘new, al 


( | 506 
| 
only lately that they have become of great im | A : 


ce. I pass the current through the 
ment, and adjust the resistance till the lampe are equally bright 
| Each lamp the difference of 
to which it is shunted. I now remove the wire which connects 


ts. 
I have extended this experiment orming a Wheatstone’s 
te arms of which of inductive resistances, 
g arms being non-inductive. To each corner of the 
bridge I have attached a flexible lead coming to these lamps. 
attached to the corners of the bridge 


171 


: 

nf 
12 
PERSE 


— brighten as before. From analogy with steady 
we should now expect the bridge to be balanced, since the 
ce either -red and either white wire ie the same. 


balanced in = ane described, there will 22 difference 2 
phase between the two potentials corresponding a quarter 
when the other is at zero. 


à and south pole in the adja 
, now, alternating currents, differing in phase 
period, are sent through the two coils, po 
polasity will revolve round the ring with th 
| will revolve round the e same uency as 
that of the alternating current. aoe 
volve about the axis of the ring, and when I connect the red wires 
with one pair of coils, and the white wires with the other, you see 
the disc spins round at a great velocity, and thus forms a 
Tesla motor. There is, however, this iarity about it, that 
only one alternating current is used. The disadvantaye of a Tesla 


motor is that it requires two pare À currents fixed in phase 


with reference to each other, so that it is pe nv to have a 
the currents, and also to have at least 
ree leads instead of two; here, however, is a method of makin 

any alternate current work a Tesla motor. Mr. Blakesley * has, 
find, already suggested his condenser transformer for the same 
purpose. The method I have suggested is not economical, but it 
can be improved by having the arms of the bridge of high resist- 
ance of impedance, and having two opposite quadrants of the 
Tesla field magnets wound with many turns of fine wire, instead 
of a few turns of thick wire. Moreover, if condensers of suitable 
capacity are substituted for the non-inductive arms of the bridge, 
the waste will be smaller, and the amplitude of the poten 
between the white wires will actually be greater than that between 
the red ones attached to the dynamo. At all events, there seems 
to be fair ground for supposing that some such arrangement can 


* See the discussion on Mr. ＋ A on “ Alternate Curren 
Machinery.” Proc. Inst. Civil 3 1889. 


— * 


by Mr. H. B. Bourne. Alternate bars 
nected 


ere is an iron disc free to re- 


unity :— 
on | Potential on Sum of 
73 1°00 1°93 2°93 
82:5 1°84 2°64 4°48 
102 | 4°38 4°14 8°52 
116 3-28 2˙40 677 
2-91 2-06 47 


core, was measured, not with rapidly alternating currents, 
with a single impulsive — of current, the agreement between 
the t — but although 


cach of which is so much greater than fat Of course, if 20 
accumulators are up in series with 19 others, and in 
ition the poten of 


terference 
trated by an experiment on pulsations which I am able to 
by means of an ingeniously contrived commutator kindly lent me 
of the commutator are con- 
cells. There are 


mutator revolves one brush may be made to move over the bars 
more rapidly than the other. Each of these brushes is connected 
with the middle of the battery through the primary of a trans- 
former. As the commutator revolves an alternating current comes 


off from each brush. The period will be the same if the brushes _ 


are both fixed, and the phase may be altered by moving one brush 
with reference to the other. If one brush revolves slowly the two 
alternating currents are of slightly different period. The two 


secondaries of the transformers are connected in series with them- | 
- gelves and with an incandescent lamp. The brightness of the 


lamp measures the sum of the two currents induced in the secon- 
daries by the al ing currents in the primaries. If the 


ternating 
currents coincide in phase the lamp burns brightly, while if the 
te, as I can arrange by suitably 
fixing the movable brush, lamp is extinguished If I now 


move the movable brush slowly, the phase e currents is con- 
tinually altering, and you see the lamp slowly p i 


ulsating in bright- 
ness. Although the two alternating currents induced in the secon- | 


daries are always of the same strength, yet their sum varies from 
zero to double the value of each, according to the phase of one with 
respect to the other. 

After all, E property of alter- 
pating curren whic been longest known, viz., their 
tendency to transfer themseves from one circuit to another with 
which they have apparently no connection. The appearance of 
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cironits, a Bernstein lam is placed. When I close the circuit you be found by means of which a Tesla motor can be economically setising effect of 
notice one lam a mach brighter then the other, and the brighies worked off any alternating current. currents always 
lamp is in the branch not in the main ; if I now disconnect Striking effects of interference are obtained by | putting coll, arrange themsel 
one of the branch circuits, the current diminishes to practically whose impedance is large compared with its » in series as small as poss: 
nothing, although the potential on the remaining coil actually with a condenser of suitable capacity. If an alternating current 
increases. 
increases the main current but also that in the part shunted. potential are e with a quadrant electrometer used idiostati. 

These effects of course do not occur with steady currents. n | . 
A somewbat similar experiment is due to Mr. — His each found to far exceed the potential at the ends of the combina. ps 
branch circuits consist, one of a resistance possessin -induc- tion. Theory indicates that under the most favourable conditions, d sect 
tion, and the other of a condenser. By suitably choosing the the two former are equal to each other, and the ratio of either to the ex} 

of the condenser it is possible to increase the current Frey Bog Morc 
the self-induction branch, and make it exceed the current dance of the coil to its resistance, when this ratio is fairly large. periments mat 
in the main circuit. Mr. Blakesley calls his arrangement a con- Thus, with the secondary of an induction coil having a resist- Vollege some bit 
denser transformer, and it seems to have important practical ance of 6,000 ohms, and co-efficient of self-induction of 50 quadrants 
bearings. or secohms, and with a condenser of 0.05 microfarads capacity, 
The following experiment is due to Mr. E. W. Smith of the calculation shows that the most favourable r of current — 
Central Institution: It is analogous to Lord Rayleigh’s potentials to employ would be 98 periods ~~ second, and that the potentials 
being dealt with instead of currents. Here is a coil having a on the coil and condenser would then be each about five times the 
fairly large amount of self-induction in series with an induction- potentials on the two in series. In the confirmation of this by 
less resistance. Here are two similar lamps of large resistance bet 
shunted, one to the inductive and the other to the non-inductive Messrs. n Central Institution. 
The field of an were suitable — 
currents, so as to produce at varying dynamo an woached, cal 
alternating potential of about 30 volts. Tn the annexed table the ta show that 
results are recorded. The 11 
the junction of the two lamps with the junction of the inductive corresponding with the speed of the dynamo is indicated in the — 
and non-inductive portions. You notice that each lamp diminishes first column: the second column gives the ratio of the potential tendency 
in oo showing that the whole potential difference is less on the induction coil to that of the dynamo, and, of course, is 
than the sum of the two halves. mse y the shunt connection equal to the square root of the ratio of the 8 deflec- 
again each lamp brightens up, although Mr, Smith’s experi- tions: the third column gives the ratio of the poten on the 
ments have shown, and theory confirms the fact, that the main condenser to that of the dynamo : the last column gives the sum 
current from the dynamo is diminished by so doing. By making of these two ratios, which, but for interference, would always be 
the shunt connection we necessarily diminish the resistance, 
— A potentials appear to increase and the main current 
to dim quite the opposite of what would occur with steady 7 
the alteration 
alternations of 
th the dynamo I have not aC 
joining the parts of the bray | they are rare 
—;W. amounts of et 
From these numbers it is evident that the potentials on the coil tances by mear 
and condenser will be equal when the frequency is less than 103 It is not, he 
tines the potential of the "When ies oreo the 
an 8° e e dynamo. en oF ry 
considered that the self-induction of the coil, which had an iron — 4 
— hich 
whic 
" hls, Dowever, ad i tne case, tor i Din the white wires as possible to 
to the extremities of the two lampe we notice they burn almost apparent reg 
as brightly as when * — to the red wires connected directly | ances in circui 
with the dynamo. Theory indicates that if the impedance of the of an electri 
inductive arm were large, compared with its resistance, the region outside 
potential between the white wires would be exactly equal to the on in the mec 
tential between the red ones, and that in any case, if the brid he parts are 40 and 38 respectively, this tends tc pee. r. 
is practically true, that the alternating potentials are in opposite aly had a m 
phase; but the peculiarity with alternating currents is that the tion, the lines 
potentials of the two parts may be . equal, while that of the theory, howev 
whole is neither the sum of the two nor the zero difference. lines of force 
Now this is exactly the difference in phase required to drive a certain velocit 
Tesla motor. I have here a small anchor ring of iron wound with this M ape I: 
coils in four quadrants. The coils in opposite quadrants are con- velocity of lig 
nected in series, so that a steady current flowing through either. things age 
two brushes, one fixed and the other movable, go that as the com- a detector, wh 
which may b 
which I have 
this stretched 
pulled aside, 
met's 16 
the don dense! 
that Herta 
wire, cases 0 
an increase of the primary. e primary and secondary 
nearly opposite phase, and one current is neu g the Lag in Trax 
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very carefully ‘From all. the observations 1 have seen and what 
I have heard on the question of insulation, I think that an alter- 
nating current will not go through more quickly than a con- 


3 
ge 


17075. “ Applying electric current for heating rivets.” P. 
Bales, East Indies.) Dated 


in such circuits.” W. P. Tompson. (Communicated by the 
estinghouse Electric Company, United 


States.) Dated Octo- 


“ Improvements in electromagnetic telegraph appe- 

ratus.” F. T. Bacumann. Dated October 30. | 

7221. “ ts in electric telephonic I. 
October 30. (Complete.) 


17260. “ ts in holders for incandescent electric 
lamps.” W. H. Oaxzer. Dated October 31. 


17276. “ An improved socket for electrical pur- 
poses.“ G. Donovan and W. October 31. 

17317. Improvements in electric measuring and regulating 
1 alternate currents.” W. T. GooLpENn 
8. Ev: . - Dated November 1 f | 

17354. ‘“ Improvements in electric railways or tramways.” L. 
N ber 1. 


17424. “ Improvements in 
ductors.” J.D. F. Anprzws. Dated November 2. 


17425. in electric arc lamps. H. Harrze. 
Dated November 2. 


17484. “ Electric shampooing and bathing apparatus.” W. 
S. Frost. Dated November 4. 


17611. “ Improvements in devices for preventing the action of 
electric currents u weak currents.” C. Comer. 
November 4. (Complete) | 
17521. Improvements in the distribution and regulation of 
electric currents.” W. CLanx. (Communicated by S. Schuckert 
and Co., through Wirth & Co., Germany.) Dated November 4. 


H. F. Jozz. Dated November 5. 


17611. Improvements in electro-medical apparatus.” C. B. 


Dated November 5. 


17652. “ Improvements in electric arc lamps.” J. H. Rrnnn. 


Dated November 6. 


17675. ‘ A new or improved apparatus for governing the elec- 
tromotive force of dynamo-electric machines, driven by gas en es 
and other impulse engines.” W. A. HiIGGINBOTHAM. 

E. Wizson. Dated 


17762. „ Improvements in electrical switches.” P. L. Raw- 
son and W. Wuitz. Dated November 7. 


17763. “ Improvements in or applicable to electrical switch- 
— ‘and switches.” F. L. Rawson and W. Wurtz. Dated 
ovem . 


17766. Improvements in electro- 


or portelectrics.” H. J. Happan. 
Williams, United States.) Dated November 7. (Complete. 


2 
17781. An improvement in electric switches.” W. WHITE. 
Dated November 7. (Complete.) | 


— 


M. Mosrrx. 


joints for armoured electric con- 


#44 


17785. „ Electric burglar alarm contact hinge.” W. Sarre. 


Dated November 8. 
17798. “Im in galvanic batteries.” G. J. Wan 
and A. Wars. November 8. ji 
17831. Im ements in electric battery, carbon, carbon 
com — connections.“ 
Dated November 8 


17915. “ Improvements in the operation 
and in th . C. A. GIsBORNE. ( mmunicated 
by D. H. Tele, Canada.) Dated November 9. (Complete) 


OF PUBLISHED CIFICATIONS, 


13687. Woy ve in and connected with electrical 
naces.” LR. E. B. Crompron. Dated ber 22. 


substantially as described, for the purpose of 
Gare of the furnace 


concentric with the carbon electrodes for the pen 
Fatroducing the heating gases and for carbon 
electrodes, substan 
be ignited for the of 
or purpose 
the contente previous to the introduction of the 


as described. 5. The arrangements of 


current. 


15530. “Improvements in electric indicators.” R. W. Pav. 
_ Dated October 29. 8d. | 


CORRESPONDENCE. 


Teachers and Students. 5 
I have no desire to be drawn into that time-worn 


discussion as to who originated the compound interest 
pos of generating the magnetisation of dynamos. 


ut as Mr. S. A. Varley in his long letter in your last 
issue has thought fit to drag in my name several times, 
and, as in each case he has coupled with my name 
some totally erroneous statement, I feel it necessary to 
set him and your readers right on these points. ‘ 

First he says, The Central Institution has involved 
the country to the extent of £300,000.” 

Now the total expense 
Central Institution did not reach £300,000 or even half 
that sum ; further, that Technical College, so far from 
having cost the country (that is, the taxpayers or rate- 
payers) one farthing to build, equip, or maintain, pro- 
vides, on the payment of a remarkably small fee, a 
very complete technical education for any es 
1 or foreign, who likes to avail him or herself 
of it. | 

Secondly, he says, “These schools” (that is, the 
Finsbury Technical College and the Central Institution) 


“are presided over by Perry and Ayrton and Silvanus 


Thompson.” | 
As Profs. Perry and Silvanus Thompson are at Fins- 
bury, I presume, according to Mr. S. A. Varley, that 1 
preside over the Central Institution. Now, the person 
who presides over the Central Institution is its Dean, 
nominated yearly by the Board of Professors from 
among their body ; and the Dean for this year and for 
two years past is and has been Prof. Unwin. | 
Thirdly, Mr. S. A. Varley refers to some speech of 


his on a lightning bridge, made at a meeting of the 
Society of 8 Engineers, but which, he 7/8, 
0 


was omitted from ublished Journal of the Society, 
and he implies that I, the Chairman of the Edi 
Committee, was responsible for this omission. As 


furnaces in such a manner that of 


of building and equipping the 


— 2 — 
worth putting forward that IIe around that | 
ore the curren rn . 
ano er direction, an nous I do not 3 
uous current. 
The CHAIRMAN : 
ABSTRACTS % 
1565 
fur- 
QA — 
. in electric furnaces the division OI Che ODEFAUIOR OL Work: 
| the furnace into two parts, during the first < which the tempera- 
NEW PATENTS—1889. ture of the contents of the furnace is raised to a desired degree by 
— 
6978. arrangement conductors electric iteelf. electric furnaces combination ignited heated 
EE, —_— > Muwno. —— introduced into the furnace by a series of burners or tuyeres, 
17004. “ in electric terminals and switches.” 
EL. L Bane. October 28. (Complets) | y means ee c curren ° electric furnaces the 
17045. “ The of electric wires or cables.” F. plication of temporary nozzles for these jets made of material 
AIEEE which will not injure the working of the furnace, substantially as 
described. 4. In electrical furnaces the arrangement of annular 
17088. Improvement in means for operating mechanical de- 
17124, « vements in eine devices for electric 
— 
. the employment of one moving part only w acts as arma 
17142. “ Improvements in electro-magnetic induction apparatus a and — . disc, while sine à action is secured by 
for transformers, generators, or motors.” L. Botumann. Dated the employment 
17581. Impro ts in for regulating and com- 
mutating electrical — for use fn ic 
machines, motors, and meters. — — | 
| 


Ww 


22, 1889.) 
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have no recollection of the matter, I anticipate Mr. 
Varley will find that, at the time he speaks of, there 
was no Chairman of the Editing Committee, and that I 


lad not returned from Japan. 


Fourthly, he says: “A search made at the Patent 
Office in 1882 revealed the fact (previously unknown) 
that Soren Hjorth, &c.” a | 

Here, again, Mr. Varley is quite wrong as to facts. 
For in the Classified Abstracts of Patents on Dynamos 
and Electric Lamps up to 1878, that I made for the late 
Sir Francis Bolton, and which was communicated to the 


Society of Telegraph Engineers early in 1879, and occu- 


pied 66 of their Journal for that year, there is a 
section No. VI., headed, “Inducing Electro-Magnets 
Acted on by the Current produced by a Magneto- 
Electric Machine.” This section (which, like the other 
séctions, has its contents arranged in chronological 
order) commences with an illustrated abstract of 
*s patent, No. 2,198 of 1854, and the abstract ends 
with the following words in italics : “ This apparently 
includes the principle subsequently re-discovered 
others.” Next follows an abstract of Hjorth’s eae 
No. 806 of 1855, abstracts of two patents by Wilde, 
of the patent No. 3,394 of 1866 of Cornelius and 
Samuel A. Varley, an account of the communi- 
cations made by Dr. Werner Siemens to the 
Academy of Sciences in Berlin in January, 1867, and 
by Dr. William Siemens and Sir Charles Wheatstone 


tothe Royal Society in the following month, then an 
abstract of a patent of Siemens’s, of another nt of 
Wilde’s, of the 22 No. 1.755, of 1867, of us 
and Samuel A. Varley, &c., &. | 


. To say then, as . Varley now does, “ that 
Hjorth specification was brought to light through a 
systematic search of the patent records having been 
made in 1882 on. behalf of Mr. Dredge,” quite fails to 
Indeed, I may further add that, 
ough the majority of electricians, on my showing 
them Hjorth's specification early in 1879, expressed 
great astonishment at its contents, one very well-known 
electrical engineer stated about that time that he 
knew of Hjorth's patent even before that date, and that 
the first thing he did in order to test the value of this 
classified abstracts of nts was to look whether I 


pate 
had found out Hjorth's specification, and appreciated — 


its importance. 


To attempt to undervalue Hjorth's patent appears to 


me as useless as it is ungenerous. His proposal to 
uce the field of a dynamo by electro-magnets and 
permanent magnets, which may be coiled like the 
electro-magnets,” that is by a system of electro-magnets, 
the cores of some of which are of soft iron and of others 
of hard iron, and all excited by the current produced 
by the machine itself, closely resembles the plan 
‘adopted in the modern dynamo which has cast-iron 
frequently as part of the magnetic circuit, partly for 
mechanical reasons, and partly to produce steadiness in 
the action of the machine. | baie? 3 
In all probability Hjorth was not aware in 1854 that 
if a dynamo be properly proportioned, and the iron 
employed in its construction be even all quite soft and 
unmagnetised, such a machine will, for a given speed 
and given resistance in the circuit, be in unstable equi- 
librium, and hence will excite itself, But were Mesars. 
Cornelius and Samuel A. Varley aware of this fact 12 
years later ; if so, why, in their patent of 3,394, of 1866, 
did they talk of starting the action by sending a current. 
through the electro-magmets to produce an initial 
quantity of magnetism ? | 
That part of Mr. S. A. Varley’s letter that reflects on 


the moral character of technical professors is too un- 


dignified for me to stoop to reply to. Might I venture 
to suggest to him that, if in the past, he has been accus- 
tomed to use the intemperate language that charac- 
terises his present communication, it is not to be 
wondered at that he has, as he says, found it very diff- 
cult to make people believe in him or in his own 
identity. The genius of the Varley family stands pro- 
minently forth in the early history of electrical industry. 
But their fame will be dulled, not brightened, by this 
indiscriminate attack which Mr. 8. A. Varley is now 


— ——— — 


Guilds when they established at the cost of 


making on others, and which is based on statements as 
incorrect as they are unseemly. 
W. E. Ayrton. 


In the editorial comments on my letter which ap- 
peared in your last issue you say the Professors of the 
technical schools in connection with the City Guilds 
ure not permitted to accept general retainers, “ it being 
a.sine qud non that on their appointment they should 
give up commercial ts.” This may be so now, 
but up to the time when the Central Institute was 
founded full-page advertisements in which Profs. 
Ayrton and Perry’s names figured in connection with 
Telpher House regularly appeared, and they ceased at 
about this period. The general retainers would have 
been accepted before the establishment of the Central 
Institute, and if they were accepted at “7 time they 
practically hold good now; anyhow, if I have been 
doing the Professors presiding over the technical schools 
any injustice in the matter they can set it right at once — 
by writing to the journal. 

If the acceptance of general retainers has been 
8 * patenting goes on now just as before. 

hen a company or a capitalist invests money in 
industrial works the managers and workmen whose 
services are paid for are expected to devote their whole 
services to the establishment, and so; also, the City 
some 
hundreds of thousands of pounds most perfectly fitted 
up scientific establishments, they naturally took it for 
granted that the Professors appointed at very liberal 
salaries would devote their whole services to furthering 
the cause of technical education, and we may be sure 
it never entered their minds to conceive they were 
fitting up laboratories to be largely used for the personal 
emolument of those appointed to 2 over them. 

What I complain of is that those having the chief 
control of the technical schools have been employing 
the influence and power conferred upon them to crush 
outsiders and to monopolise science as far as they are 
— by keeping its practical applications in their own 


1 pointed out that, in a space of about six years, 
Messrs. Ayrton and Perry had applied for 16 patents, 
and that during about the same period Prof. Sylvanus | 
Thompson had applied for 31, 12 of these, if my 
memory serves me, having been applied for during the 
year immediately succeeding his appointment to the 
position he now holds. a | 

Now, if the time which must necessarily be given in 
working out and negotiating their res ve patents, 
and the time occupied in writing and editing books be 
taken into consideration, to say nothing of the time 
occupied in preparing lectures on their patented inven- 
tions, as well as that which must have been consumed in 
advising and assisting business corporations, I would 
ask what individual attention to the pupils is possible. 


S. Alfred Varley. 
November 19th, 1889. 


Under the heading Notes from Denmark and 
Norway,” in your number for November 8th, there is 
some erroneous information about the Norwegian 
State Telegraphs. 2 | 
The rates were reduced at the beginning of 18883 
the number of inland messages for the first three 
quarters of this year was 664,957, against 571,685 in the 
same period of 1888 and the foreign ones, the received 
included, respectively, 373,629 and 353,224; the gross 
receipts were £59,000 against £52,000. ' | 

The three Scandinavian Kingdoms had in 1888 the 


following number of messages. 
| Foreign. Transit. Total. 
Denmark 1,000,724 425,544 1,625 
Sweden . ... 1,187,195 181,028 1,968,218 
Norway .… ... 1,245,272 250 1,246,522 
| C. Neilsen. à 


Christiania, November 12th, 1889. 


— 

| 

| 
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ject, and I think that the former explanation is very 
clear ; with regard to the latter, I did my best to give 
my reasons in the first letter, so I will not offer to 
intrade further on 3 with more argument, 
feeling sure that others see it in the same light as 
myself, that secrecy is of little use, and sincerely hoping 
that “a Chairman mee find some better oppor- 
tunity to show his “ 

advantage. 


Leeds, November 18th, 1889. 


My attention has been called to a paragraph — — 


ing in your last issue. I am the Carl von Bu 

mentioned in the Bebro case, with which I have no 
connection whatever. It is true that I sold 500 shares 
in the Crystal Reef Company. Neither Mr. Harry 
Marks, with whom I am personally acquainted, nor 
myself can be held responsible for ex parte statements 
which have no other foundation than the fact above 
mentioned. I fail to see what bearing this has upon 
the Northfleet line or how it reflects on myself, and I 
ublicity to this letter as 


November 11th, 1889. 


Wes Energy and Electricity. | 
Mr. Leonard Joseph, with delightful ingenuousness, 
states that he is “sure that there are but few who 

would, in the existing state of our knowledge, den 

that force and energy are one and the same thing ! 
That is to say, in his view, there are few who would 
hold that the dyne and the erg, g and the foot-pound, the 
pull of a kilogramme and the kilogrammetre, the volt 
and the joule, are not absolutely identical. Could I 
possibly have found a better example of those writers 
who, from time to time, during the last quarter of a 
century, have mystified the young student, whilst 
| “editor’a paper and reader's time” by vague 


and baseless dissertations on electrical questions which 


are altogether beyond their ken ? | 
“ But, sir,” once said to me a very young man just 
beginning his studies, nobody seems able to contradict 


them.” “My dear boy,” I replied, “when you have 


passed your preliminary exam. you will understand 
why nobody notices them, because you will then be in 
a position to contradict them 

Is it not curious that, in writing upon horticulture, a 
man is supposed 
and a hoe, whereas, in writing upon electricity, a man 
may fill column after column without knowing the 
difference between force and potential work, electricity 
and electrical energy, or a watt and a joule ? 

The writers to whom I have referred are so encased 
in a pachydermatous envelope of the double ignorance 
referred to by Socrates that it is difficult to get at them. 
One method, however, which I have sometimes found 
efficacious is definitely to offer them a fair, and, indeed, 
a liberal price for electrical energy (watt-hours) pro- 
vided they would make any offer whatever for the 
corresponding quantity of force or of electricity. The 
“settling up” when business has been done on these 
terms is something very funny. : 

My present object (which was my original object in 
writing) is not to insist ie — any particular views as 
to the nature of electricity, but to be of some use to 
those who (not being satisfied as to the correctness of 
Clerk Maxwell's views—or never having heard of them) 
may desire to enter upon this question. My time is 


wledge of song” to better 
Wallace J. L. Sandy. 


is it therefore energy? 


to know the difference between a spade 


lamps, but I do not think that such is the case now. 


much occupied, and, Heaven knows, I have no denne 
to write unless I can, by writing, do some good. This 
being the case, would Mr. Leonard Joseph be very 
angry with me if I were to propound to him a f 
simple questions, the answers to which may be % 
carious interest to some, whilst contributing to thé}: 
enlightenment vf others? 4 
(a). Has Mr. Leonard J 
of exact science which was o 


* - 
L 
+ 


* 
4 
4 


ergy ? 
b). Has he ever experimented with a common but 4 
beautiful apparatus known as Attwood’s im- 
proved by General Poncelet and by Morin, the object % 
of which is the experimental investigation of the rela- 
tions between force, mass and motion ? 9 


(c). By what process of reasoning would he establish “4 
of | 1 1 + 
the identity of +},th grain ( dyne) with DN x I 

foot 1b. (1 erg). 
(d). On the whole, after due consideration and cn 
sultation with his friends, which statement would he 
consider the more difficult of disproof : (1) that fore 
is a vegetable uct or an allotropic form of carbonie’ =: 
anhydride, or (2) that force is energy. 9 
“sit”: 


(e). Would he consider the following a 

question for a youngster, in an examination to 12 a 
before he was allowed to commence the study of elec: 2 
tricity ? Give an equation (invol an accelerating’ ~ 


force) for work or potential energy, and derive from fi 
an equation for kinetic energy.” | a 
(H. Would he consider the following a satisfactory = 
answer on the part of the youngster ? . "4 

am = f | : ‘ | 

an) 

7 
(substituting this in III.) | 
8 mn ＋ Q. E. D. 


(g). Is aqueous vapour, #.¢., steam, a force, and, if so, ; 


In conclusion, I have to explain that I had not be 
pompes to refer to Mr. Leonard Joseph when 


using the pronoun “we” in my last communication. à 
I was speaking, as an electrician, to electricians. ‘4 
Desmond G. FitsGerald, 

M.I.E.E., M. Phys. S., Lond. 


« 
— 
« - 
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Railway Station Lighting.—A correspondent writes? 
—“ I was exceedingly pleased the other evening to find 
when travelling by train that the Royal Oak and West- a 
bourne Park Stations of the Metropolitan Railway were = @ 
lighted by electricity. The lamps, which appeared to 
be of 16 C. P., were 80 placed as to give a good light os 
each platform, and the stations generally presented a 
striking contrast to those which are still lighted by gs. 
I hope this example will be followed at other stations @ 
I remember, of course, that the underground ns 2e 3 
Charing Cross was sometime ago partly lighted by giow 4 


U | 
I am sure that many, like myself, were pleased to 
read the straightforward assurances of “Mr. Gooday ” 
| and “A Chairman of the Meeting” on the above sub- 
as the Key to Nature, and which is known as Mechané. | 
cal Dynamics? Is he aware that the main object % 
this science is to investigate the relations bet ween fore 
An Explanation. 
you have to the paragraph, | I can only conceive 
to have been sent you by someone wishing to injure 
either the syndicate or myself. 
Carl von Buch. 
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